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1

WELCOME 2

DR. ASHAR:  Good morning, and welcome to the 3

Food and Drug Administration.  My name is Binita 4

Ashar.  I am a general surgeon and I am the director 5

of the Division of Surgical Devices here at FDA.  Our 6

division is the division that's responsible for the 7

review and regulation of RASD, or robotic-assisted 8

surgery device platforms.  Our division resides within 9

the Office of Device Evaluation, which is under the 10

Center for Devices and Radiological Health.   11

And before I do anything else, I wanted to 12

acknowledge and thank all of the workshop committee 13

members and working for the past six months, putting 14

the agenda together for this workshop, as well as all 15

of the background materials.  These are individuals 16

within our division who are scientists, engineers and 17

physicians and surgeons, who have a regularly heavy 18

workload as it is and have taken time out of their own 19

schedules to review the literature, to conduct several 20

interviews with many of you who are in the room that 21

have an interest in RASD technologies, to understand 22
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some of the challenges and opportunities associated 
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1

with the development of these technologies.  2

The background paper and the appendix are 3

available online at the RASD FDA website.  You can 4

also find them on the front table outside.  The 5

background paper was not intended to be a 6

comprehensive review the literature but rather 7

something that could serve as a springboard for 8

today's discussions.  And through the development of 9

that workshop background paper, our team was able to 10

identify several challenges and opportunities 11

associated with the safe innovation of technology in 12

this arena.  And these challenges and opportunities 13

are provided in the appendix associated with this 14

discussion paper.   15

Under each of these challenges are several 16

questions and those questions are the things that 17

we’re going to be covering today during all of our 18

panel discussions.  So our agenda, as you'll see, is 19

comprised mostly of panel discussions.  And this was 20

not a mistake.  It was intended to allow for the most 21

interactive discussion that we could possibly perform 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

10 

in a short day-and-a-half. 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

So with each panel discussion, there is a 2

period of time where individuals in the audience may 3

be able to come to the microphone and ask questions.  4

There is also an opportunity for people who might be 5

listening online.  There's about 150 people that are 6

present remotely listening to today and tomorrow's 7

deliberations, as well as the approximately 300 who 8

have registered to come in person.  And for those 9

people that are online, you can email us some of the 10

questions that you want some of the panels to discuss.   11

For individuals that are in the room, you 12

may be able to come to the microphone during those 13

open periods of time or you may be able to fill out an 14

index card and simply hold it up so that one of us may 15

be able to capture it and present that question to the 16

appropriate panel. 17

So I think with that, that pretty much 18

covers what we're planning to accomplish today.  We do 19

want to stick very carefully to the allotted time 20

because there's a lot of material to cover.  We're 21

also transcribing all of the discussions today.  So 22
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for those of you who speak, it would be helpful if you 
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1

could introduce yourselves before making a comment.   2

So with that, I think I can go to introduce 3

our keynote speaker, Dr. William Maisel.  Dr. Maisel 4

is our acting director of the Office of Device 5

Evaluation.  He is also the deputy center director for 6

CDRH.  Thank you. 7

[Applause.] 8

U.S. FDA VISION 9

DR. MAISEL:  Good morning, and let me add my 10

welcome on behalf of FDA and CDRH.  It's nice to see 11

such a full room and really it -- having this workshop 12

is really a reflection of the approach we've tried to 13

take at CDRH in fostering innovation while also 14

assuring safe and effective medical devices, and that 15

is to have dialogue and interaction with the community 16

that both manufactures the devices, distributes them, 17

uses them and is the recipient of them. 18

And in fact, if I can -- there we go.  I 19

always like to start our sessions and my talks with a 20

reflection on what CDRH's vision is.  And a couple of 21

years ago, we rewrote our vision to make sure that we 22
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were focusing on the things that really matter.  And 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

the first prong of our vision is that patients in the 2

U.S. have access to high quality, safe and effective 3

medical devices of public health importance first in 4

the world.  And that's somewhat aspirational.  We 5

certainly recognize the challenges in bringing 6

technologies to the U.S. market.   7

But it really is a commitment on behalf of 8

CDRH and working with our stakeholder communities and 9

really trying to figure out how to balance the 10

exciting new technologies.  And I think robotically 11

assisted surgical devices is certainly one of those 12

and bringing these technologies to patients and 13

bringing the iterations and the changes to these 14

technologies to patients as quickly as possible.  And 15

there are really several keys to getting devices to 16

patients.  And certainly the evidence upon which FDA 17

makes its decisions is one component of that.  But 18

it's not the only component that determines whether or 19

not a patient gets to experience one of these 20

technologies.   21

Certainly there are third-party payers and 22
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insurers who decide whether or not to pay for these 
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technologies.  There's value, as perceived both by 2

patients and health care providers, and insurers as 3

well.  The market, the competition between different 4

companies, all of these factors play into whether or 5

not a patient gets to experience a technology play 6

into whether a health care professional gets to use 7

these technologies.   8

FDA tends to be in that upper left corner 9

and a lot of our discussion today will be focused in 10

that upper left corner and we'll be seeking your input 11

and guidance on how we should be thinking about the 12

evidence necessary to allow these technologies into 13

the hands of health care providers.  But it is 14

important to keep in mind the greater landscape.   15

It's also important to keep in mind who are 16

people who are developing these technologies.  And I'm 17

always struck by the large number of medical device 18

manufacturers that have a very few number of 19

employees.  And so, as we think about how much 20

evidence is necessary to get technologies to market, 21

as we think about making sure that thoughtful and new 22
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innovations reach patients, we have to understand that 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

there is a price to pay.  There's a price to pay for 2

developing a technology.  And if we set our 3

evidentiary bars too high, then a lot of really great 4

ideas will never make it.  They'll never make it to 5

patients.  And so, we have to appropriately balance 6

the availability of these technologies, getting these 7

technologies to market and also make sure that they 8

remain safe and effective. 9

And this is just a slide I found very 10

thoughtful and thought-provoking.  And it reflects the 11

estimated cost of an FDA decision on a relatively 12

small company, a 30-patient company.  And so, as we 13

think about the amount of evidence that’s necessary to 14

allow a technology into the marketplace, we also need 15

to think about what is the cost of the development of 16

the technology; again, not because cost in and of 17

itself is the problem.  But if we're too expensive, if 18

the cost of developing a technology, if the price is 19

too high, then many of those technologies will never 20

make it to patients.   21

And so, striking that right balance is 22
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important.  And you can see that, for example, an 
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extra year in negotiating an IDE, an extra year's 2

delay in getting a clinical trial started can cost 3

more than $10 million for a company.  And that is of a 4

concern to us.  And so, many of the activities we've 5

been focused on over the last two years or so have 6

really been about not lowering our evidentiary 7

expectations but finding efficiencies, finding ways to 8

make sure we can maintain our rigorous scientific 9

expectations but doing it in a more efficient way. 10

The other thing to keep in mind is the 11

evolving landscape and the evolving world in which we 12

live.  And certainly digital health is one of these 13

sea changes that the industry is undergoing right now.  14

Many of these aspects have implications for this 15

technology, not only this technology but many other 16

technologies, but issues such as security, remove 17

communication with devices, interoperability between 18

not only digital systems but components of devices 19

certainly is something that we spend time thinking 20

about.   21

On the other hand, there's also amazing 22
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opportunities as well can tap into these digital 
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1

health resources, big data, electronic health 2

information, claims data than there are opportunities 3

for more efficient evaluation of technologies and 4

expanding indications. 5

The other changing landscape are the 6

players, the stakeholders within the health care 7

system.  Certainly there are many of the conventional 8

ones, the medical device manufacturers, federal 9

agencies like FDA an the Office of the National 10

Coordinator and CDC, obviously patients and health 11

care providers.  But with the digital health world 12

we're living in, there are also many new stakeholders, 13

including app developers, IT companies, wireless 14

carriers, a number of new players not only in the 15

health care space but in some cases, within the 16

robotic surgery space, within the operating theater as 17

well. 18

And so, with this background in mind, about 19

two years ago, we developed three strategic priorities 20

that we thought would make a meaningful difference in 21

getting good technologies to patients quickly.  And 22
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the three strategic priorities we set out to 
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accomplish were to strengthen the clinical trial 2

enterprise in the United States, to strike the right 3

balance between pre-market and post-market data 4

collection and, for CDRH and FDA to provide excellent 5

customer service.  And I'd like to just take a minute 6

on each of these to let you know why we thought these 7

were important and what we've accomplished over the 8

last two years. 9

So for strengthening the clinical trial 10

enterprise, I already spoke about how time is money.  11

And so, a delay in getting an approved protocol for a 12

clinical study is an important delay that not only 13

delays getting good technologies to patients in this 14

country but also potentially can drive technologies 15

out of the United States into other places for 16

development.  And we want those technologies to be 17

developed here because we know the sooner they get 18

into clinical trials, the sooner they get into the 19

hands of our health care providers, the sooner our 20

patients will get to experience them.  21

And so, we set a target of reducing the 22
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median time to full appropriate IDE approval.  In 
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other words, we wanted to get clinical trials started 2

in this country as quickly as possible.  And if you 3

look at where we were in 2011, you can see it took on 4

average more than 400 days when a company came to FDA, 5

to walk out of FDA with a fully approved IDE protocol.  6

We've been very focused on clarifying what our 7

expectations are and working interactively with 8

companies.  And as you can see, we've had remarkable 9

improvements in the overall median time to full 10

approval, such that we are currently meeting our FY 11

2015 target of getting median full approval within 30 12

days.  So that is a reduction in more than a year on 13

average in getting an IDE approved. 14

Our other strategic priority related to 15

striking the right balance between pre- and post-16

market data collection.  And we've had a number of 17

policies that we've developed.  For example, we 18

recently announced our expedited access program for 19

important products that can have life-sustaining or 20

meaningful differences in patients' lives.  We call it 21

the EAP program and companies can request a 22
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designation during their product development.  For 
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products that meet the expectations, we commit to very 2

interactive review, assigning a case manager, working 3

collaboratively with the company to develop a device 4

data development plan so that we can map out a very 5

expedited process for evaluating these technologies 6

and making sure we're efficiently getting them to 7

market. 8

The other thing we've been focused on is 9

strengthening the post-market surveillance system for 10

medical devices with the idea that if we had a post-11

market system that we could very well rely upon, then 12

we could shift some of the burden from the pre-market 13

data development into the post-market space.  If we 14

knew that we were going to rapidly identify adverse 15

events and device issues that arise in the post-market 16

space, we'd have more confidence and could rely on 17

less data potentially in the pre-market space.   18

And so, we've been focused on aspects that 19

would help strengthen the post-market surveillance 20

plan and then modernizing a system that would serve 21

not only FDA but also other stakeholders, industry, 22
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health care providers, third-party payers and 
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insurers, not an FDA system, but a system -- a 2

national resource that others could use.   3

And we have proposed that there be two core 4

aspects to this system.  One is that we would use 5

unique device identifiers incorporated into electronic 6

health information.  Unique device identifiers would 7

be like a barcode or a special number for individual 8

models of devices so that it would allow us to more 9

easily identify the performance of products once 10

they're on the market.  A little over a year ago, FDA 11

finalized a rule for unique device identifiers that 12

will be phased in over several years, starting with 13

the highest risk devices.  But ultimately, what we 14

will see are unique device identifiers on devices and 15

incorporated into electronic health information that 16

will help us better leverage that existing 17

information, not only for post-market surveillance but 18

also for pre-market evaluation of products. 19

The other key component to our vision for 20

post-market surveillance is relying on national and 21

international device registries.  This isn't for every 22
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single product.  This isn't for every device.  But it 
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is focused efforts in the development of registries so 2

that we can again collect the type of information that 3

we need during the routine care of practice so that we 4

can develop these databases that have been very 5

successfully integrated in some places such as in the 6

cardiovascular device space and others, orthopedic 7

space, where this data then becomes a resource that 8

can be used by many people, including industry and it 9

can help reduce the pre-market burdens by having an 10

understanding of how products are performing in the 11

marketplace.  12

Well, we talked a little bit about 13

registries.  But this is really a great opportunity in 14

evolving the use of registries as we develop new tools 15

and have new opportunities for the development of this 16

infrastructure.  Historically, we've always thought of 17

registries as being for post-market surveillance.  And 18

certainly, that's a great place to rely on them.   19

Registries for devices are also particularly 20

important because they can help capture not only the 21

device performance but the performance of the 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

22 

ecosystem, the performance of the surgeons, the 
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performance of the hospitals.  We can better 2

understand how devices are performing in real life, 3

incorporating human factors issues such as how health 4

care providers are interacting with the device.  It 5

also allows us potentially to build an infrastructure 6

that could then be leveraged for use in clinical 7

trials.   8

So if a clinical trial were needed to 9

evaluate a device and there were an existing registry, 10

that device could just become one of the devices used 11

and captured within the registry so you don’t need to 12

go build a whole new clinical trial infrastructure.  13

We have already started using real-world data to 14

support expanded device indications.   15

We know very well that health care providers 16

are interested in caring for their patients and often 17

use devices in ways that we haven't thought of or in 18

ways that might be considered off-label.  And while we 19

have certain restrictions on how those uses can be 20

advertised, it would be a shame to not learn from the 21

real-world use of these devices.  And so, in some 22
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cases, we've already been able to leverage registry 
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data and off-label use to expand an indication so that 2

we can get some of those indications on-label and help 3

communicate to patients and health care providers. 4

Some of the other challenges we're facing 5

are linking that registry data to other types of 6

databases to get longitudinal outcomes.  So claims 7

databases or electronic health information.  And 8

obviously, as I mentioned, it doesn't make sense to 9

build this infrastructure without keeping in mind the 10

different stakeholders that are going to be using and 11

can leverage the data. 12

Well, the third strategic priority for CDRH 13

over the last two years has been to provide excellent 14

customer service.  And I have to tell you, when we 15

announced our three strategic priorities, this is the 16

one that maybe received the most quizzical look.  Why 17

would FDA or CDRH be concerned about providing 18

excellent customer service.  And I can tell you on the 19

surface, it really is to line up with our vision of 20

getting good products to patients in this country 21

quickly and first in the world.  And if we want 22
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companies to come to FDA, if we want companies to 
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invest in the United States market, then we need to do 2

our part and that is being interactive, listening.   3

A lot of people in this room I'm sure have 4

great ideas about how we can do better and how we can 5

evaluate these technologies more efficiently.  And so, 6

being in this room today at a workshop is really a 7

reflection of our commitment to providing excellent 8

customer service and being active listeners and, as a 9

community, trying to solve some of the problems that 10

face us in technology development.   11

But we also have surveys that we're using.  12

If any of you have interacted with FDA, you've 13

probably seen a link on the bottom of some of our 14

emails and we welcome your feedback.  We had set a 15

target by the end of this year of reaching 90 percent 16

customer satisfaction and currently the pre-market 17

programs are at about 93 percent.   18

Part of the customer service priority is 19

also to improve the manner in which we interact, to 20

interact more frequently and to try to be more 21

consistent.  And so, we are in the process of building 22
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a quality management program within the center as 
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well.  And there'll be more attention on that over the 2

coming year or two. 3

So I'll just conclude by saying we really 4

are focused on getting patients timely access to good 5

quality, safe and effective medical devices.  We've 6

talked about some of the places where we've been 7

focused and strengthening the clinical trial 8

enterprise and striking the right balance and 9

providing good customer service.  We also have really 10

been focused on weighing benefits and risks.  So we've 11

had a number of guidance documents and policies of 12

making sure we're striking the right balance as we 13

consider the information and technologies available, 14

focusing on what patients want, what they need, what 15

matters to them, understanding their perspectives and 16

the decisions we make.   17

And again, I'd like to welcome you to 18

today's workshop.  I would also like to acknowledge 19

the great work of the FDA staff and thoughtful 20

consideration in preparing for today's workshop.  And 21

happy to see you here. 22
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DR. CLAIBORNE:  Thank you, Dr. Maisel.  My 
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name is Dr. Claiborne.  I'm with the Division of 2

Surgical Devices.  And I'll be introducing the 3

speakers and keeping everyone on time.  If the 4

speakers wouldn't mind using this podium, it has a 5

timer.  So up first is Mr. Joshua Nipper.  He's the 6

acting director of the Division of Surgical Devices in 7

the Office of Device Evaluation, Center for Devices 8

and Radiological Health. 9

[Applause.] 10

CHALLENGES AND OPPORTUNITIES II 11

RASD:  AN FDA PERSPECTIVE 12

MR. NIPPER:  Good morning, everyone.  My 13

name is Joshua Nipper and I'm the acting deputy 14

director of the Division of Surgical Devices in the 15

Office of Device Evaluation.  I'm here this morning to 16

give you FDA's perspective on robotically-assisted 17

surgical devices and to provide a brief overview of 18

the workshop. 19

First, I would like to address what is a 20

robotically-assisted surgical device, or RASD.  21

Robotically-assisted surgical devices enable a surgeon 22
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to use computer software and robotic technology to 
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control and move surgical instruments through one or 2

more small incisions to perform surgery.  These may be 3

endoscopic or laparoscopic but are typically minimally 4

invasive.  It is important to note that there are a 5

number of other medical devices -- excuse me -- that 6

incorporate some element of robotics, such as catheter 7

delivery systems in the cardiovascular field, image-8

guided biopsy, et cetera.  However, those devices are 9

not considered part of the scope of this workshop. 10

RAS devices are technically not robots, 11

since they are guided by direct user control.  A true 12

robot would perform its task autonomously.  And to 13

date, FDA has not seen any robotically-assisted 14

surgical devices that have autonomous features in 15

them.  RAS devices were first cleared through the 16

510(k) process and were found to be substantially 17

equivalent to laparoscopic holding devices. 18

I will be describing the 510(k) process in 19

the next few slides.  The first RAS device we know of 20

was cleared in 2000 and was found substantially 21

equivalent to devices that hold and manipulate 22
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laparoscopes.  Consequently, RAS devices are currently 
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regulated as Class II medical devices under 21 CFR 2

876.1500, which is the definition for endoscopes and 3

accessories.  At the time that we first cleared one of 4

these devices, we gave it a new product code, NAY, 5

that's defined as system, surgical, computer-6

controlled instrument.  We did that for tracking 7

purposes so that we could track robotically-assisted 8

surgical devices both in the pre-market as well as for 9

post-market issues. 10

So what is a 510(k) review for RAS devices?  11

First, it is important to define what a predicate 12

device is.  A predicate device is defined as a legally 13

marketed device that has either been previously 14

cleared by the 510(k) process or has been found to be 15

marketed prior to 1976, that is used for comparison to 16

a new device for the purpose of determining 17

substantial equivalence.   18

As part of this process, we need to define 19

what substantial equivalence is, which is what we 20

refer to as SE.  Substantial equivalence is 21

demonstration that a new device, compared to a 22
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predicate, has the same intended use and the same 
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technological characteristics or that the differences 2

in technological characteristics do not raise 3

different questions regarding the safety and 4

effectiveness and that the data demonstrates that this 5

new device is as safe and effective as the predicate 6

device.   7

I'm going to walk you through this decision-8

making process in the next few slides.  On the left 9

side of the slide, we see the decision-making flow 10

chart from FDA's guidance document evaluating 11

substantial equivalence.  The first question we ask is 12

whether the 510(k) sponsor has identified a legally 13

marketed predicate device.  Assuming they have, we 14

review the labeling to ensure that it's consistent 15

with the proposed indications for use.  If no legally 16

marketed predicate device can be identified, then the 17

device would not be eligible for review under the 18

510(k) process. 19

The next decision point we look at is 20

whether the intended use of the proposed and predicate 21

devices are the same.  It should be noted that the 22
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indications for use statement does not have to be 
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identical, only the intended use.  FDA may find 2

changes in indications for uses of a device to 3

constitute a new intended use when the changes raise 4

safety or effectiveness issue that was not raised by 5

the predicate device or that the changes have the 6

potential to significantly increase the safety or 7

effectiveness concern raised by the predicate.  If the 8

device is found to have a new intended use, it would 9

be found not substantially equivalent, or NSE. 10

Next, we evaluate the technological 11

characteristics of the proposed device compared to the 12

predicate, including things like hardware, software, 13

energy delivery, et cetera.  If there are differences 14

between these characteristics, we look at the changes 15

-- what changes to the safety or effectiveness these 16

devices could raise.  If there are no differences 17

between the proposed and predicate devices, then the 18

device would be found substantially equivalent. 19

Next, we look at whether the different 20

technological characteristics pose any different 21

questions of safety or effectiveness.  A different 22
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question of safety or effectiveness is a question 
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raised by the technological characteristics of the new 2

device that was not applicable to the predicate and 3

poses a significant safety or effectiveness concern.  4

If the answer is yes, we would conclude that the 5

proposed device is NSE.  If the answer is no, we would 6

then review the data provided in the submission. 7

The final step in the 510(k) decision-making 8

process is the review of the data provided.  At this 9

point, FDA reviews the complete set of data provided 10

by the sponsor and determines whether the differences 11

between the proposed device and the predicate can be 12

found equivalent.  FDA has the opportunity to clarify 13

any questions about the data or the device with the 14

sponsor, as well as an opportunity to request 15

additional data, if needed. 16

Throughout this workshop, we are going to be 17

discussing a lot about different indications.  And we 18

are going to be discussing both the general 19

indications, often called tool indications, as well as 20

specific indications.  It is important to note that 21

FDA reviews the indications that are proposed by a 22
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sponsor.  So a sponsor of a medical device can come in 
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and request a very general indication, such as general 2

surgery, or they may request a very specific 3

procedure.  It is FDA's responsibility to determine 4

whether or not the indication that the sponsor wants 5

is substantially equivalent to a predicate. 6

When we are talking about general 7

indications, it is very important to note that a 8

general indication is not limited to general surgery.  9

You may have a general urological indication or a 10

general gynecological indication, for example.  As 11

defined by our general specific guidance document, the 12

definition for a change from a general to a specific 13

indication for use is any proposed increase in the 14

level of specificity of the indications for use in a 15

medical device.  A change in a devices' indications 16

for use from a general to a special usually results in 17

indications for use is narrower than the approved or 18

cleared use.  I have a few examples on the next 19

slides. 20

Our general specific guidance further 21

defines the level of specificity for proposed 22
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indications.  The following indications are defined 
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from more general to more specific.  For the most 2

general, an indication for use would list its 3

function, e.g., to cut.  A more specific indication 4

would include the tissue type; for instance, soft 5

tissue or bone.  Next would be an indication for an 6

organ system or a specific organ; for instance, 7

urology.  Even more specific would be a particular 8

disease entity or a target population, such as 9

prostatectomy.  Finally, the most specific indications 10

for use would be an effect on the clinical outcome of 11

the patient. 12

Below are two examples pertaining to RAS 13

devices.  First, the R2D2 is indicated for general 14

gynecological procedures would be considered a more 15

general indication than the R2D2 is indicated for 16

radical hysterectomy.  Similarly, the R2D2 is 17

indicated for urological surgical procedures would be 18

considered a more general indications for use than 19

indicated for prostatectomy.  Again, I would stress 20

that it's up to the sponsor of the medical device to 21

determine what they are proposing their indications 22
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for use and labeling to be. 
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So what performance data have we typically 2

looked at to support a general indications?  First, we 3

have looked at benchtop testing to make sure that the 4

device can perform basic surgical tasks.  Examples of 5

this testing would be if the device includes a 6

stapler, then we would look at suturing and stapling 7

in a tissue model.  If it includes radiofrequency 8

energy delivery, we would make sure that the thermal 9

spread of that energy is equivalent to that if 10

existing devices.   11

We have also typically looked at animal, 12

cadaver and sometimes clinical testing to support 13

general indications.  For instance, if the general 14

indication being proposed was for gynecology, we have 15

looked at things like hysterectomy, myomectomy, tubal 16

ligation, et cetera.  For general surgery indications, 17

we have historically looked at things such as 18

cholecystectomy, colectomy and Nissen fundoplication 19

just to see if the device may perform basic surgical 20

tasks. 21

For specific indications, we typically have 22
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asked for clinical data to support those indications.  
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For instance, we have looked at outcomes data for 2

coronary anastomoses.  Examples of the type of data we 3

have reviewed include prospective randomized clinical 4

trials, concurrently controlled clinical trials or 5

even historically controlled trials.  We have also 6

been able to utilize clinical literature on devices 7

that represent an existing platform.  In these cases, 8

the device was cleared for a general indication and 9

then studied for a more specific indication.  That 10

data has been helpful to demonstrate substantial 11

equivalence for these additional indications. 12

We have also looked at quite a bit of 13

nonclinical data for these devices.  On this slide, I 14

have examples of nonclinical data that we look at for 15

most medical devices, RAS devices included.  These 16

data include the following:  software verification and 17

validation.  FDA has a guidance document on what 18

information to submit for software.  Sterility and 19

biocompatibility information for the patient 20

contacting components.   21

We have a new guidance document describing 22
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the reprocessing validation that should be conducted 
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and information that should be submitted for reusable 2

components.  And many of the components we have seen 3

for RAS devices are reusable.  Electrical safety 4

testing and electromagnetic compatibility testing have 5

also been reviewed.  This testing is typically done 6

under the IEC 60601 family of standards. 7

Examples of RAS device-specific nonclinical 8

testing include verification and validation for things 9

like stability of the system.  Does it follow or move 10

inappropriately if it's bumped into?  Kinematics of 11

the system, collision avoidance of the arms, both with 12

themselves or the patient or the health care 13

providers.  We have also typically looked at human 14

factors testing and validation to make sure that the 15

device is user-friendly and can be set up 16

appropriately and users, including surgeons and 17

operating room personnel, can operate the device that 18

the graphical interface, or GUI, is straightforward 19

and can be interacted with.  We have also looked at 20

emergency procedures to ensure that the system can be 21

undocked in cases of patient emergency. 22
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Switching gears a little bit, we are also 
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going to be talking today about interoperability 2

between RAS devices and additional medical devices.  3

There are two primary categories of additional devices 4

where interoperability is an issue.  There are devices 5

that are manufactured by the RAS device company and 6

typically those are integrated into the RAS device.  7

You may be able to operate these devices with the RAS 8

user interface or embedded controllers.  There's also 9

what we're referring to as third-party devices.  These 10

devices may be manufactured by another sponsor and may 11

be controlled or manipulated by the RAS device but may 12

not have additional interface -- any additional 13

interface other than that.   14

Our considerations for these devices are 15

somewhat different than a fully integrated system.  16

First, we would consider the RAS device and any 17

additional device to comprise a full system and have 18

asked for some level of testing to be done as a 19

complete system in the pre-market reviews.  In 20

addition, we have asked third-party companies to show 21

interoperability with current versions of the RAS 22
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device and also have plans for future changes so that 
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their device can be safely used if iterative changes 2

to the RAS device should come. 3

So in summary, I have presented an overview 4

of RAS devices, including a little bit of the 5

regulatory information of the device.  I have given 6

some working definitions for a RAS device and also for 7

the general and specific indications and a high level 8

overview of the types of data that we would look at 9

and have historically seen in RAS device submissions.  10

Throughout this workshop, our hope is to foster 11

collaboration and discussion among stakeholders in 12

order to assess -- to address the questions and 13

challenges identified and to promote innovation while 14

ensuring public health. 15

On my final slide, I have listed some of the 16

challenges with this complex product area.  As you can 17

see on your agenda, these are the challenges we will 18

be discussing today during the workshop.  These 19

challenges include defining the key fundamental, 20

technology and performance characteristics, discussing 21

interoperability and questions associated with general 22
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and specific indications for use.  There are two 
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additional challenges associated with training and 2

collaboration that will be discussed tomorrow.  Thank 3

you. 4

[Applause.] 5

DR. CLAIBORNE:  Thank you, Mr. Nipper.  Up 6

next is Dr. Russell Taylor.  He's professor of 7

computer science and director of engineering research 8

center for computer-integrated surgical systems and 9

technologies at Johns Hopkins University.  And he'll 10

be talking to us about some essential performance 11

characteristics of RASD. 12

ESSENTIAL PERFORMANCE CHARACTERISTICS OF 13

RASD 14

DR. TAYLOR:  How does this work?  Is this 15

the thing that controls the what's it?   16

DR. CLAIBORNE:  Yes.  You should be able to 17

advance the slides. 18

DR. TAYLOR:  With this?  Okay.  Well, first, 19

the usual disclaimers.  Generally speaking, what we're 20

actually dealing with, I think, is a partnership 21

between people -- surgeons mostly -- technology, 22
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robotic devices and information to change 
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interventional procedures.  And I'd like actually to 2

start with a little bit broader view of this area.  In 3

particular, I actually think that the current RASD 4

definition that we were presented is too narrow and 5

will become increasingly less useful as we go ahead. 6

If we look generally here, what we have is 7

we start with everything we know about the patient.  A 8

lot of that's in the form of medical images.  We can 9

model the patient and plan an intervention.  More and 10

more in the future, we're going to see that 11

information coming into the operating room and 12

technology will be used to help the surgeon do what 13

was planned to be done and verify that it was done.  14

For me, that's a control loop and it really occurs at 15

many timescales from a whole intervention done to 16

every second in the operating room.   17

The other thing that we see is that you're 18

using information at every step in this process here.  19

And one of the things that you can do with that 20

information is you can save it.  Some day you know the 21

outcome.  And I really ought to be able to relate what 22
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I did to patient outcomes and use that to improve my 
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device design and improve my treatment processes.  So 2

come on, guys.  Just, I'd like to start briefly 3

overall with robotics and then we can narrow into 4

these more interactive systems.  And if we start, 5

robots can be used to place a tool very precisely on a 6

defined target in a patient.  And I think we see this 7

often in orthopedic robots right now or radiation 8

therapy machines. 9

Now, there are also systems that are 10

interactively controlled, either tele-operated or 11

directly hand-over-hand.  The robot and the surgeon 12

both hold the tool.  And this may or may not be 13

minimally invasive procedures.  And more and more in 14

the future though, what we're going to begin to see 15

are hybrid systems in which information is combined 16

with interactive control of the surgeon to help the 17

surgeon carry out some desired surgical procedure.  18

And I think if we're thinking about even regulation, 19

we really need to think about how all of these fit 20

together.   21

So when I was asked to talk about what some 22
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of the key technical characteristics of these systems 
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are, what I found is almost all of them really relate 2

to all of those kinds of robots.  And as I said, in 3

the future, we're going to have hybrid systems that 4

combine many of these elements.  I am a college 5

professor.  I've never given this particular talk 6

before.  And I hope I can get through it quickly.   7

First, if we think about safety, probably 8

the thing we are most concerned about is the robot 9

shouldn't do something that the surgeon doesn't want 10

it to do.  And it could be something like telling the 11

robot, please go aim a tool at a target.  In hybrid 12

systems, it can be some sort of what we call a virtual 13

fixture or safety barrier, helping you align a tool.  14

Interactively, tele-operation, or this hand-over-hand 15

control are good examples.  If you look at technical 16

aspects relating to safety, a lot of them I think are 17

well-known to the FDA and this audience.  I don’t want 18

to spend time dwelling on them.  And a lot of this is 19

just simply good engineering practice.  If you're any 20

good as a system designer, you should be able to 21

guarantee the robot won't run amok. 22
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One thing I think that is important is you 
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need the ability to stop the system.  Either you've 2

detected an error or the surgeon says, whoa, I want to 3

pause for a moment, or let go of the robot and it 4

should stop.  And I think here the crucial thing is 5

the robot needs to stop quickly enough so that 6

whatever motion is going on stops before it gets too 7

far.  Again, there are fairly standard technical 8

designs.  I do think you need lots of stop and pause 9

buttons, including ones where the operating room staff 10

can say, whoa, wait a moment here, let's pause.  And 11

again, I honestly think this is primarily good 12

engineering practice and the sort of rigorous testing 13

that we all do. 14

I think you do need to test it over a fairly 15

full range of motions and realistic conditions and on 16

a bench.  Contact with patient.  You only want the 17

tool to touch the patient where you want it to touch.  18

Similarly, you don’t want to crash into operating room 19

personnel or other equipment in the operating room.  20

We heard this referred to otherwise.  Now, generally, 21

with tele-operated systems, the concern is with parts 22
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of the robots or the tools where the surgeon isn't 
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observing it.   2

Again, technical aspects that are in a 3

design to assure this are -- a lot of them were 4

already touched on -- hardware design, a very careful 5

kinematic or work volume analysis, rules for OR setup, 6

contact or force sensing.  If I touch -- feel the 7

robot touching something it shouldn't, that's perhaps 8

an additional mechanism that could be used to cause a 9

pause.  And finally, these virtual fixtures.  If I 10

know from my anatomy that there's someplace that I 11

don’t want that knife or cautery system to go, the 12

robot can be told just don't go there.  And I think 13

more and more we're seeing this in the research 14

community.  And in some of the orthopedic 15

applications, we're seeing similar things right now to 16

help us shape implants, the RIO system from MAKO is an 17

example of that. 18

And again, I think good engineering practice 19

is the main thing we need.  And a lot of this, I think 20

you can verify a full range of motion and realistic 21

conditions.  One thing I don’t have on the slide that 22
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I also think is extremely important is that you need 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

to test some of this in a realistic enough setup with 2

users and support staff who have the same level of 3

training that you expect to see in your customers.   4

Failure recovery.  Okay, I've -- something 5

has gone wrong.  The robot says whoa.  I stop or 6

you've paused the procedure.  You need ways of 7

recovering and continuing.  And those need to be 8

rigorously defined.  Often if I just pause something, 9

I can just pick up my control handles and continue to 10

move the robot or I can get back onto a place and 11

continue to move.  If it's a serious problem, what you 12

need is some means of gracefully terminating the 13

procedure.  Now, this can be a challenge if you've got 14

a tool down inside the patient.  You need to be able 15

to withdraw the tool in some graceful way.  And if the 16

tool has cocked its wrist or something, you need some 17

way to be sure that you can get it out of there. 18

And again, I think training in error 19

situations is something that's very important, that 20

the physicians and the staff need to have some 21

training and experience in what to do when you have a 22
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failure.  Now, it could be that simulators as part of 
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the training can help you a lot here.  Airplanes, they 2

simulate all kinds of bad conditions in flight safety 3

and perhaps we should be looking more at that in the 4

future. 5

Sterility, cleaning, biocompatibility.  This 6

is an area where I don’t have a lot of expertise and a 7

lot of people in the building do.  It's absolutely 8

important, of course.  And I have no real judgment to 9

add other than you really do need to test it.  10

Precision, repeatability and accuracy are terms that 11

are thrown around almost interchangeably and I think 12

are very important, especially as we move towards 13

these hybrid systems.  I think for tele-operated 14

systems or these hand-over-hand, what you currently 15

call RASD systems, the most important it actually 16

precision, which is the ability to make a small motion 17

accurately.  And so, if you do that a number of times, 18

what you're going to see is there is short of a shot 19

cluster there and that tells you something about how 20

accurately you can make those small motions. 21

It's also really necessary for image-guided 22
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surgical systems because you typically have some other 
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feedback than the surgeon's eyeballs involved and this 2

is how you're correcting.  Repeatability is, of 3

course, if I tell the robot to go someplace and how 4

repeatedly can it get back to the same place, it's a 5

very closely related concept to these others.  And 6

finally, accuracy, which is currently we think more of 7

for stereotactic procedures.  I give it a target.  I 8

tell the robot to go there.  And there's typically 9

some systematic error and some random error.  10

Now, these were kind of informal 11

definitions.  I actually think all are important for 12

any kind of robotic device, especially as we begin to 13

deal with systems that incorporate information to help 14

the surgeon.  I think here tool-to-tissue 15

relationships really are the crucial ones for us to be 16

considering.  I gave some informal definitions.  And 17

the robotics community has many debates and there are 18

some standards being worked on for more formal 19

definitions.  But I think any kind of regulatory 20

submission should include at least some definition of 21

how these things are to be tested and what -- how the 22
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data is going to be reduced. 
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Now, l one thing I also think is really, 2

really important is that you have to consider not only 3

the average error but also the worst-case error.  It 4

doesn't help me to say on the average my robot behaved 5

okay but here it went there.  That's probably not so 6

good.  Again, I think within the engineering 7

community, there are very standard ways of dealing 8

with this.  Things, I think, in addition to the system 9

design, you've got to figure out the effect of how 10

you're attaching the robot to the table or to the 11

room.  Here, I think you also need to worry about 12

patient motion.  And crucially, as we're providing 13

more information to help the surgeon, I think 14

registration methods, if you're going to deal with 15

accuracy or these virtual fixtures, are important. 16

Now, one thing, somehow people believe that 17

a robot even able to make a small autonomous motion is 18

somehow more dangerous than a surgeon-guided one.  I 19

actually think that's wrong.  The big danger is a 20

robot is going to do exactly the right thing but in 21

the wrong place.  So I think this is an area, again, 22
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as we're moving from just eyeballs-controlled systems 
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to what I believe we're going to see very rapidly 2

evolving in the future.  I think we need to start 3

thinking about these issues.  For assurance and 4

testing, again, rigorous testing on realistic phantoms 5

and on the bench, I think, can be done quite well.  I 6

also think that at least for the accuracy ones, some 7

sort of system testing on animals and cadavers is 8

probably a good idea to demonstrate many of these 9

functions. 10

Work volume and dexterity.  Again, this -- I 11

think FDA actually has a good set of topics here.  12

We're dealing with the ability to manipulate tools to 13

perform the surgical tasks on the patient within some 14

constrained work volume.  For MIS systems, you're 15

inside the patient.  For microsurgical systems, you 16

still have to open systems.  You still have to worry 17

about sort of the active region of the robot.  Again, 18

technical aspects such as the mechanical design and 19

control system are important.   20

Attachment of the robot in the room is 21

clearly a big factor in these cases, things like port 22
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placement.  There was almost a little cottage industry 
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when shortly after the da Vinci came out of people 2

developing ways to optimize port placement.  I think 3

patient motion is something as well that needs to be 4

considered.  Again, I think a lot of what the 5

assurance can be done with quite rigorous testing on 6

phantoms and cadavers and on the bench.  And again, 7

with users who have comparable training to what might 8

be experienced in practice on a variety of tasks.  I 9

don’t have it on the slide.  I did on some of the 10

earlier ones, for things like work volume, you really 11

need to test and verify that over a large sampling of 12

the expected workspace of the robot and over different 13

anticipated setups to account for those sorts of 14

variabilities. 15

Human factors, absolutely crucial.  The 16

ability of the surgeon to command a robot in some 17

natural manner without fatigue, which is something 18

that is a key ergonomic consideration, and to receive 19

information during the procedure.  If we're just 20

thinking doing only tele-surgery, all the 21

information's coming typically through the eyeballs.  22
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Again, I believe this is going to change quickly.  
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Obviously for the motion, the key inputs from a 2

surgeon are either the tele-manipulation control 3

handles or, in these cases where both the robot and 4

the surgeon hold the tool, it's some kind of force 5

sensor feeling how the surgeon is pulling on the tool. 6

I think video visualization, the quality of 7

that is clearly important and there are standard 8

psychophysics tests for testing that.  What we call 9

virtual fixtures and haptic feedback are not really 10

used now so much in these systems but I think are 11

going to be extremely important in the future.  Now, 12

when we say haptics, what almost most people naively 13

think we're just talking about is can I feel the force 14

that the tool is exerting on the tissue.  Well, that 15

can be very useful.  But there are other things that 16

you can do with haptic feedback.  The force sensor can 17

sense some direction and can even help you guide a 18

little bit or, if I know there's a safety barrier, the 19

robot -- if I try to push the control handle in a way 20

that will cause the tool to go put that knife through 21

the carotid artery, well, maybe it will just push back 22
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on me so I really can't do that.  And I think this is 
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going to be increasingly important as the procedures 2

become more demanding.   3

Also, I think information overlays, these 4

medical augmented reality is clearly coming.  It needs 5

to be considered with the robotic system, if it's 6

going to be used with the robotic system.  And also, 7

auxiliary displays of information -- I think the 8

TilePro on the da Vinci is an example of that -- are 9

clearly going to be important.  Now, in terms of how I 10

command the robot, I think if I just want to directly 11

command motion of the robot, hand-over-hand control or 12

some sort of high dexterity tele-operated device 13

master is fine.   14

But if I want to interact with the other 15

functions of the robot, right now, for instance, I 16

have to either tap with my foot to hit some pedal and 17

there are going to be more and more pedals, at least 18

for me I'd worry about hitting the wrong one.  Or I 19

have to take my hands off something.  In the future, I 20

think voice for a lot of the more information-21

intensive things is clearly going to have value and a 22
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lot needs -- whoa.  Help.  Help.  What happens?  Okay.  

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

Thank you. 2

So I think these are going to be important 3

here.  I need to speed up just a bit.  Technical 4

aspects.  Ergonomics.  Training.  I think some level 5

of standardization is important.  All of our cars tend 6

to have the accelerator and the brake pedal in the 7

same position relative to each other.  And I think we 8

need to think about things like that more and more as 9

we have more and more of these tele-manipulation 10

devices out there.  And again, testing with users who 11

have the same level of training that we have expecting 12

our customers to use is I think very important. 13

I'd like to kind of wrap up and come back 14

again to this information-intensive operating room.  15

More and more, the robot is only going to be one 16

element in a really information-intensive environment.  17

In fact, in our very first talk today, we heard about 18

big data, outcomes, all of this.  And I think that's 19

really true.  And that means I think we really do have 20

to consider the architecture of interventional 21

procedures overall.   22
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And this is a picture remapping what I had 
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earlier.  Here's everything we do to give the patient, 2

each individual patient an optimal intervention.  And 3

this kind of data gathering, back office, big data 4

function.  And what I want you to see is that it 5

really doesn't matter what the particular robot is.  A 6

lot of this is the same.  And I think we need to pay 7

attention to standards and interoperability procedures 8

for that.  I think one of the things that we really 9

need is certified implementations of open standards, 10

either hardware or software.  Something that says here 11

is a component that will go into a system and we will 12

build a module.   13

I'm going to go 15 seconds over.  I think 14

that is again something that FDA needs to pay more 15

attention to.  Also, this flight data recorder 16

potential of these systems really needs to be 17

recognized and supported.  I was very pleased to see 18

this notion of a device registry.  But I think 19

especially for things like post-market surveillance, 20

we really need to take advantage of the fact that 21

these systems actually can record a lot of information 22
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about what really happened in the procedure.  I think 
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that information needs to be saved and analyzed and 2

captured and retained for at least a period of time.  3

Among other things, if something goes wrong, you want 4

to be able to reconstruct what happened.  You also, I 5

think, over time, you need to relate variations in 6

what actually happened to variations in outcome.  I 7

think these things are really going to be critical if 8

we're going to maintain a cost-effective operating 9

system. 10

And I think realistically it will probably 11

require some regulatory mandate to make this happen.  12

Manufacturers I've talked to on the whole say, yeah, 13

we could do this on the whole.  We would support doing 14

it.  But the hospitals are reluctant.  And I've talked 15

over my time and that was the end of it.  So thank you 16

very much for your attention. 17

(Applause.) 18

DR. TAYLOR:  Sorry.  I went 15 seconds over. 19

DR. CLAIBORNE:  No problem.  Thank you. 20

DR. TAYLOR:  Okay.  How do I get down?  21

Okay. 22
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DR. CLAIBORNE:  Okay.  Thank you, Dr. 
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Taylor.  Up next is Dr. Peter Kazanzides.  He's 2

research professor of computer science at Johns 3

Hopkins University and he'll be talking to us about 4

interoperability. 5

INTEROPERABILITY 6

DR. KAZANZIDES:  This one? 7

DR. CLAIBORNE:  Yeah. 8

DR. KAZANZIDES:  All right.  Okay.  Good 9

morning.  As he mentioned, I'll try to talk a little 10

bit about interoperability here, in large part from 11

some personal experiences.  Just my background 12

quickly, I come here as an academic.  But actually I 13

was in medical device industry for almost the same 14

amount of time as a cofounder of ISS, which made the 15

ROBODOC system.  And at Hopkins now, I do a variety of 16

different medical robotics systems and some things 17

outside of medicine as well.   18

So I wanted to start actually with something 19

from my days in industry, which is a success story for 20

interoperability.  And this is not a hypothetical 21

situation.  This is actually something I lived 22
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through.  So the ROBODOC was basically a surgical CAD 
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cam, as Dr. Taylor had described, where you did 2

preoperative planning and then the robot executed the 3

plan.  Well, in order to do the planning, you needed a 4

CT scan.  And back when we started doing this in the 5

'90s -- early to mid-'90s -- we actually had to go and 6

every time we sold a system, we had to find out what 7

CT scanner they had.  We had to sign proprietary 8

disclosure agreements, or nondisclosure rather, 9

agreements with the company that made the scanner to 10

get the data format, write custom software, validate 11

that software, you know, test it onsite before we 12

could actually install the system.  And for some 13

reason, it seemed like every customer had a different 14

CT scanner and we had to repeat the process. 15

I don’t even know really what the regulatory 16

implications would be because at the time this was not 17

FDA approved.  Today, you know, fast forward today and 18

you don’t think twice about getting CT or MRI data or 19

whatever and just reading it in.  You know, one DICOM 20

reader does it all.  So you know, is the problem 21

solved?  Well, not really.  This is something now from 22
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Hopkins, a recent interoperability challenge.  
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Actually, this was several years ago.  But the same 2

situation comes up. 3

The details aren't important.  But 4

basically, this was an RASD type of system.  It was 5

for endoscopic neurosurgery with cooperative control.  6

And what we were trying to do there was essentially 7

integrate a robotic assistance with image-guided 8

neurosurgery.  And there's really two interoperability 9

challenges that, if you look closely, are evident 10

here.  And one, I'll point them out so we don’t have 11

time for a quiz.  One is that you notice there's 12

little optical markers on the end effector of the 13

robot so that it could be tracked by the 14

StealthStation.  This was a commercially available 15

navigation system that had a research interface called 16

StealthLink. 17

So why was that needed?  Obviously the robot 18

knows exactly where it is.  It would have been a lot 19

more convenient to just track the base of the robot 20

and let the robot tell the StealthStation where it 21

was.  Well, StealthLink was read-only interface.  It 22
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would tell you where things were.  You couldn't tell 
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it, hey, here's another tool.  Just trust me.  Show 2

this thing on the screen.  Trust me.  You know, for 3

obvious reasons, that feature wasn't available.  The 4

second is the use of 3-D slicer, which, again, was 5

done because there was things like the virtual fixture 6

that we had to define.  We couldn't define it in the 7

StealthStation software nor could we load something 8

else.  So this is an example where, you know, there's 9

-- interoperability could have helped. 10

So why is this harder than DICOM?  You know, 11

I thought about this a little bit.  And if you look at 12

DICOM, I mean, it's very much just a handoff of data.  13

You've got a scanner.  You get an image.  And you send 14

it off usually to a human really.  I mean, it's not 15

like a CT image goes straight to a robot which does 16

something.  Usually there's a human involved doing 17

planning on that image or at least interpretation of 18

it.  So now we're talking about possibly taking a 19

human out of the data path in cases where feedback is 20

going from one device directly to another and even 21

closed-loop control involving multiple devices.  You 22
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know, so clearly that's a lot harder.  You know, it is 
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generally -- and you see this in existing research 2

interfaces, like the StealthStation one and with the 3

da Vinci one as well.  It's a lot easier to output 4

data than it is to trust data that comes in from 5

outside.   6

So at least if I look at what are some of at 7

least the low-hanging fruit, I think there is at least 8

the opportunity now to standardize on the output data 9

so that we could facilitate certain things like 10

assessment of training or even assessment of surgical 11

performance, as well as the post-market surveillance 12

that's been mentioned already. 13

I wanted to sense -- I don’t think -- 14

Julian, are you here?  I don’t think Julian Goldman is 15

here.  But I did want to mention, since he's not here, 16

that there is a big effort in medical device plug-and-17

play out of CIMIT in Boston.  And that was started in 18

2004.  And I've been to some of their meetings.  And 19

they're really looking at facilitating this 20

interoperability and this plug-and-play between 21

medical devices.  Now, Julian's an anesthesiologist by 22
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background.  And so, a lot of the focus of that group 
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currently has been on anesthesiology where there's of 2

course a lot of equipment.  But, you know, as opposed 3

to RASD.  But I think that there's -- you know, this 4

is very potentially a synergistic development. 5

So what are some of the things that one can 6

do on a da Vinci system or at least what are some ways 7

that interoperability could help?  Now, there's a 8

whole range of issues of interoperability one could 9

talk about.  I'm not even looking at putting, you 10

know, custom instruments on the end of it or even 11

dropping instruments for the surgical instrument to 12

hold.  I'm just looking on the master console.  Here's 13

a couple of things we've actually done in the research 14

domain.  You've got this great 3-D visualization 15

environment, and not only visualization.  It's also 16

input.  So you can do things like if you have a CT or 17

an MRI of the patient, you don’t have to, you know, 18

consult an external laptop.  You can bring that thing 19

into your field of view.  You can clutch, so you 20

decouple the master from the instruments.  And you can 21

use the masters as mice and actually interact in 3-D 22
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with that 3-D dataset.  
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Alternatively, if you can register it, you 2

can do overlay of preoperative models.  You can also, 3

you know, integrate ultrasound imaging, other real-4

time imagine, visualize, if you have a way of sensing 5

forces, you can actually -- and you don’t have 6

haptics, you can overlay things.  That was some work a 7

while back by Allison Okamura.   8

So, now how could we do that?  This is 9

something actually a block diagram I put together for 10

a proposal where we were thinking about taking one of 11

these -- it doesn't really matter which ones of the 12

previous ones -- into an operating room.  And I 13

thought, well you know, how could we do this.  We tend 14

to -- when we do research, we tend to do things rather 15

brutal, you know, cutting cables and intercepting 16

signals if we need to.  But how could we do this using 17

existing interfaces?  And I think -- I haven't 18

actually done it.  But I think it would work, where 19

you could take the auxiliary video, feed it into your 20

augmented reality workstation.  Put whatever overlays 21

you want.   22
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If you want to do the masters as mice or 
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overlay things on instruments, of course you need the 2

robot position.  And you can get that through the 3

research API.  And then, put it all out in TilePro.  4

So you don’t have the main view.  But at least you 5

have a view that shows you your, you know, augmented 6

reality environment.  And so, you know, one of my 7

hopes that as a result of this workshop, that there 8

may be an answer to, you know, well, if I send an IDE 9

into FDA, what are they going to say.   10

So the last thing I wanted to mention is 11

that there's now an opportunity to prototype some of 12

these interfaces.  You know, we don’t have to rely on 13

a specific company taking on the burden of saying, 14

well gee, we really buy in.  We like this idea of 15

interoperability and we're going to put a bunch of 16

engineers on it.  There's actually now these common 17

research platforms.  And this is one based on the da 18

Vinci called the da Vinci Research Kit which consists 19

of the mechanical components of a da Vinci.  So it 20

looks like a regular da Vinci.  But everything else is 21

open source electronics and software.  And this has 22
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now been replicated at 20 institutions.  The map shows 
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-- it's worldwide.  So the map shows 16 of them as of 2

last year.  So this is an opportunity now for people 3

to try to prototype these types of interoperable 4

interfaces. 5

So I'll just summarize.  You know, I see 6

interoperability to really improve the development and 7

deployment of new technology.  I mean, could you 8

imagine that if any time you needed to use a CT scan 9

for a device, you had to write custom software, do a 10

new FDA application?  I mean, it would be crazy.  So 11

it really helps to speed development and deployment if 12

you can have these types of interoperable interfaces.  13

I think it's a real challenge to go beyond the output-14

only types of interfaces.   15

Obviously we need guarantees of safety and 16

performance.  And at least there's some opportunity, I 17

think, to standardize on the output0only, whether it's 18

real-time data streams or even just data logging, to 19

help with assessment and post-market surveillance.  20

And then, as I mentioned, there's some opportunities 21

where the research community can try to pitch in and 22
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try to prototype some interoperability ideas.  So I 
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will stop 30 seconds early.  Thank you. 2

[Applause.] 3

DR. CLAIBORNE:  Thank you, Dr. Kazanzides.  4

That concludes our morning's talks.  Now, we're going 5

to move on to the panel discussion, the first panel 6

discussion of the workshop.  I'd like to invite the 7

panelists to the stage and invite our moderators, Dr. 8

Binita Ashar and Dr. Steven Nagel. 9

PANEL DISCUSSION:  BENCH TESTING; 10

PRECLINICAL TESTING 11

DR. ASHAR:  Okay, great.  Actually, for this 12

panel discussion, we're going to be having the co-13

moderator be Dwight Yen.  And I'll let Mr. Yen 14

introduce himself first. 15

MR. YEN:  Good morning.  Thank you, Dr. 16

Ashar.  So I would like to again welcome our panel 17

members.  We have Dr. Taylor, Dr. Kazanzides, Dr. 18

Howie Choset and Dr. Rosen and also Dr. -- Mr. Josh 19

Nipper.  Can we have the slides for the panel 20

discussion?  Thank you.  As you can see -- next slide, 21

please.  Before we get started with the discussion, 22
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this -- you -- the audience and people on the Web will 
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have opportunities to submit questions to the panel 2

during the discussion.  This is the mailbox site and 3

if you'd like to do it electronically.  And I also 4

believe we have some 3x5 cards.  If you need any, 5

please raise your hand at any time during the talk and 6

we have some people in the back who will provide you 7

with the cards. 8

DR. ASHAR:  Okay.  With that, I think we've 9

heard some great points by Dr. Taylor and Dr. 10

Kazanzides, excuse me, and what I'd like for us to 11

start off by doing is have Dr. Rosen and Dr. Choset 12

introduce themselves and provide some general comments 13

pertaining to challenge and opportunity one that we'll 14

be discussing for the first 30 minutes of this 15

session.  After that, we'll be taking some questions 16

and we'll be moving on to challenge and opportunities 17

two.  But to start off the discussion, I was hoping, 18

Dr. Rosen, if you could provide your thoughts on what 19

you've heard and your perspective pertaining to the 20

issues at hand with respect to challenge one. 21

DR. ROSEN:  So I'd like to make four 22
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comments to put things in sort of a perspective as far 
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as what we've heard so far.  When you ask surgeons 2

what they do, the industry that they relate to is 3

usually aviation.  And aviation is an interesting 4

analogy between surgery and flying an airplane.  And 5

the context, for example, is risk.  The risk in a 6

crash of an airplane is hundreds of people dying.  In 7

surgery, it's only one.  So a lot of things can be 8

scaled down from standards that are set in aviation 9

compared to surgery. 10

So this is with respect to the design 11

standards.  A failure analysis is another aspect that 12

are well-dealt in aviation.  I was part of -- I mean, 13

I was an expert in a case where supposedly was a 14

malpractice.  And I learned deeper -- I get an insight 15

into how failure and system analysis in surgical 16

robotics.  And in many respects, it is self-reporting.  17

So when a company is reporting a failure, they may 18

report the fact but not a deep analysis is made to 19

understand what exactly happened and what led to this 20

failure.  And to this particular case, it's obviously 21

only one data point.  But I've learned a lot about how 22
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failures are being analyzed.  And after all, it's not 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

to put the company on the spot.  The idea is to learn 2

more about the systems obviously to develop better 3

systems in the future. 4

The next step, I think the underlying effort 5

that we are doing here is reducing cost.  And reducing 6

cost is allowing small companies with great ideas to 7

bring products into the market.  And the idea of 8

reducing cost, I don’t mean by relaxing the 9

requirements.  But I mean by shifting the approval 10

process or the testing process from the human subject 11

to a bench.  So reducing the involvement of human 12

subject trials that may lead to a reduction in cost.  13

And there is a lot of things that you can do on the 14

bench to verify requirements prior to a clinical trial 15

with humans. 16

The other aspect that I want to raise is -- 17

or a principle, is redundancy.  Our body is highly 18

redundant.  And these systems supposedly should be 19

redundant as well.  So it relates to both design, 20

meaning if one of your first layer of defense would 21

fall, then there should be another layer.  And if this 22
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would fall, the surgeon can always convert to a manual 
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surgery, which is obviously different than a pilot 2

flying an airplane.  And obviously this relates to the 3

way these things are operated.  4

The last thing I want to mention are 5

interfaces.  So right now, the systems are closed 6

architecture.  It's like Apple products.  And there 7

are a lot of advantages in having closed architecture.  8

It provides the companies that are providing these 9

systems a tighter and closer quality control and 10

interface and analysis between the different 11

components.  But it's bad for both the patients and 12

the market.  These systems need to be open.  And when 13

you open them, you need to define standards in which 14

different components are -- will talk with each other.  15

And these standards are difficult to define because 16

obviously the companies don't want to define 17

standards.  They want to provide a system, a closed 18

system that will just do what -- and obviously 19

expanded to the biggest -- to include most of the 20

operating room.  Obviously this is not what we should 21

aim for.  Thank you. 22
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DR. ASHAR:  Great.  Thank you.  Dr. Choset, 
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could you introduce yourself and provide your 2

comments? 3

DR. CHOSET:  Well, thank you for having us.  4

Okay.  My name is Howie Choset.  I'm a professor of 5

robotics at Carnegie Mellon University in the Robotics 6

Institute.  It's a robotics department.  I'm also the 7

cofounder of a medical device company called 8

Medrobotics, which I'm very proud to say obtained 9

their FDA clearance last week.  Although I'm the 10

inventor of the robot, I did this much work and the 11

company did that much work to get this far.  So I 12

don’t want to leave you with the impression that I 13

made that happen.  I'd feel guilty. 14

As a professor, I don’t feel comfortable 15

giving talks unless I can ask the audience, the 16

students, questions.  So I'm going to ask you all a 17

question.  Who likes robots here?  Just raise your 18

hand.  Show your pride.  Okay.  In fact, let's see 19

more enthusiasm.  Who loves -- and I mean this in a 20

platonic way -- who loves robots?  Very high, very -- 21

some of you don't.  That's okay.   22
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I teach a class on robotics, an introduction 
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to robotics course.  And I ask these same questions.  2

And then, I hand out these little buttons that say I 3

heart robots.  I wish I brought them with me.  There's 4

security here.  So I can't get through security with 5

sharp objects.  But -- and I make all my students wear 6

this button.  And they're all proud and they're 7

thinking what's this crazy guy doing making everyone 8

wear -- and I ask a question, what's a robot.  So I'm 9

going to pick on people randomly.  What's a robot?  10

Okay.  What's a robot, sir?  Okay.  So I can go on and 11

on.  And what I do is I make my class give a whole 12

bunch of definitions of robots and then debunk them, 13

okay?   14

An elevator is an autonomous action.  It 15

goes up and down.  We've had -- in Germany, we had 16

these mechanical automatons and the Industrial 17

Revolution occurred quite well with the effectors but 18

without computers, without robots, as we would agree.  19

The point I'm trying to make is this pursuit for a 20

narrow definition of a robot really is not a great 21

pursuit because at the end of the class, my kids walk 22
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out, I don’t know what a robot is.  And that's good 
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because at that point they open their minds as to what 2

a robot could be.  You ask the general layman, and I 3

think all of you are above this, you know, a general 4

person, what's a robot.  They think of C3PO or 5

Terminator, just depending on what kind of person they 6

are.  But it's just something of humanoid form.   7

But now we're seeing all kinds of robots, 8

all kinds of shapes and morphologies.  So in my 9

group's work, we do a lot of snake robots.  And I 10

think a lot of people wouldn't have thought that was a 11

robot, you know, a few years ago.  If you would have 12

asked people in the 1930s, '40s, '50s, what's the 13

future of home automation, they would imagine a 14

humanoid form robot that looks like a person that 15

comes into your house, takes a dish out of the sink, 16

hand-washes it and puts it away.  But no, no, no.  We 17

have dishwashers.  Okay.  So what the future of robots 18

are, what they are, I don’t know and I'm a professor 19

of robotics, okay?  So that's the first point. 20

I also want to -- I don’t want us to get 21

hung up on that definition.  In fact, I want is to not 22
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even talk about it.  Let's look at the components.  
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Russ makes this -- excuse me, Dr. Taylor -- 2

DR. TAYLOR:  Whatever. 3

DR. CHOSET:  Dr. Taylor makes this nice 4

point that with robots, with software, with sensors in 5

the operating room, we have this incredible amount of 6

opportunity for information flow to happen, just every 7

which possible way.  Big data, there's just so much 8

things we can do in recording that data.  Not only can 9

we do forensics to see when something goes wrong, but 10

we can also start figuring out who are the good 11

operators.  Who are the bad operators?  How can we 12

learn from the good operators?  Can we have a catalog, 13

a library of all sorts of great operations from which 14

people can learn?   15

Just as an example -- but how do we regulate 16

that?  I don’t know.  So finally, the last point is I 17

was thinking when I was watching the first three 18

speakers speak, you know, what makes a medical robot 19

different from other robots or how are medical 20

robotics going to be different in the future.  And to 21

me, I think it's going to be access.  You know, we're 22
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going to be able to go deeper into the anatomy with 
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less invasion.  Now, maybe I'm biased by my snake 2

robot heritage when I say that.  But no matter what, 3

we're going to go deeper with less invasion.  And that 4

introduces interesting challenges in how to design the 5

mechanism to be small and strong enough, the software 6

to control that robot, the user interface.   7

You know, one of the things that's great 8

about Intuitive Surgical -- I know there's someone 9

here from Medrobotics and I don’t want to insult the 10

company that I founded.  But one of the things great 11

about Intuitive is that interface is very intuitive 12

and the name is great.  But the Intuitive robot has a 13

nice one-to-one mapping between our arms, our 14

morphology and what the actual robot is.  As robots go 15

deeper and deeper into the body, that mapping is going 16

to degrade.  That introduces the need for enhanced 17

situational awareness.  You know, again, software 18

taking in sensor data, taking in preoperative data 19

that will be able to reconstruct a three-dimensional 20

understanding of the operating scene, seeing, as Russ 21

pointed -- excuse me.  I don’t know why I'm so 22
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informal. 
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DR. TAYLOR:  You can call me Joe if it makes 2

it easier for you. 3

DR. CHOSET:  Thank you, sir.  Something that 4

Russ points out is being able to see the operating 5

environment outside of the field of view of what the 6

cameras or what the operator's eyeballs can see, as 7

improved situational awareness.  That also includes 8

the haptic, the tactile interaction aspects which 9

could also feedback both into the interface, what does 10

the surgeon feel, as well as what can the robot do 11

with that information.  So I'll stop there.  But I 12

just wanted to circle back to my original point is 13

let's not fixate on what's a robot.  But let's fixate 14

on all the capabilities these robots are offering us 15

in terms of information flow, sensor data that we have 16

access to, extending the reach of the physician.  And 17

I'll stop there because I think I've run over.  Thank 18

you. 19

DR. ASHAR:  Okay.  I think these are great, 20

great opening comments.  I think there's a lot of 21

enthusiasm for the development of these technologies.  22
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And you know, I want to make sure that we remain on 
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track to the issues that we've outlined as challenges.  2

So one thing to keep in mind is that we are discussing 3

the RASD platforms that we've identified in our 4

background paper.  So this excludes navigation 5

systems.  However, the navigation system development 6

does have, you know -- there are analogies.  So 7

certainly we need to consider those things in our 8

discussion.   9

But our focus is some of these RASD 10

platforms, like the da Vinci device by Intuitive.  And 11

what I need this panel to focus on is challenge one, 12

which is what are the fundamental, technological and 13

performance characteristics for a new RASD platform.  14

And then, what are the fundamental, technological and 15

performance characteristics for iterative changes to a 16

marketed RASD platform.  Now, we've heard that there 17

is a lot of testing that should be done.  You know, we 18

all understand perhaps dexterous volume, collision 19

avoidance, latency are all existing features that we 20

need to consider for these technologies.  Now, our 21

speakers raised the fact that there are other features 22
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that we should also consider -- virtual fixation, I 
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think it was. 2

DR. TAYLOR:  Fixtures. 3

DR. ASHAR:  Fixtures, excuse me, so that 4

there are do-not-go zones by the technology.  Failure 5

analyses, failure recovery, redundancy, consideration 6

of patient motion and then we're going to get to 7

challenge two, how the interface interacts with, you 8

know, other systems and other technologies used in the 9

operating room.  But what I'd like to understand 10

really is, you know, we could test all of these things 11

in animals and in cadavers and on bench phantom 12

models.  When is our testing done?  How much 13

validation is enough validation?  And is that 14

validation going to be acceptable to understand 15

substantial equivalence?   16

Joshua Nipper pointed out that, you know, in 17

our 510(k) paradigm, we need to demonstrate that a 18

subject device is substantially equivalent to a 19

predicate device.  Now, what is that predicate device?  20

Would that mean that does everyone need to go out and 21

buy a da Vinci or can they use these open source data 22
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sources to assess some of these things?  So I'm hoping 
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that we can drill down into the level of evidence that 2

we would like to see for some of these technologies 3

and, moreover, when we're done.  So I'm wondering if 4

some of the members on the panel might want to address 5

that point. 6

DR. TAYLOR:  I can just make a quick 7

comment. 8

MR. YEN:  Dr. Taylor, could you turn on your 9

mic?  There is a mic there. 10

DR. TAYLOR:  Is the mic on? 11

MR. YEN:  Okay.  Sorry. 12

DR. TAYLOR:  Okay.  One challenge -- I think 13

I don’t want to use da Vinci specifically -- is if 14

startup company A wants to claim substantial 15

equivalence to established company B and some of the 16

things that you're going to look at are things like 17

precision, then that puts startup company A at a bit 18

of a disadvantage unless established company B has 19

published the specification of what is the precision 20

of my system.  You could -- I suppose in terms of 21

general behavior, you can say, okay, I can control my 22
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device with whatever dexterity in this environment and 
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that's appropriate for the environment.  But it's the 2

same kind of thing.  So I think that's one of the 3

things that needs to be thought about. 4

I also -- imagine established company -- or 5

a new company has a sensing gripper or a sensing tool 6

that can sense when a needle pops through a vessel.  7

And now, you can inform the surgeon of that.  So 8

that's a new function.  But how much testing are you 9

going to require for their whole device because they 10

have this new function.  And that would also have to 11

do with an enhancement.  But then, let me propose the 12

next step, which is if I'm worried about poking 13

through too far, I just want to get through some 14

surface and then stop, an automatic system can do that 15

much better than a human listening for tick or feeling 16

for a tick.   17

So it's still open tele-operation but now I 18

have this little function.  Do you consider that still 19

within your RASD guideline?  I would say you should.  20

But eventually, just like 510(k)s on medical robots 21

have had a great escalation of -- from going back to 22
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equivalent to an endoscope, I think you're going to 
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see that.  But, and I'm urging in addition to what 2

we're doing here to try to get a little ahead of the 3

curve.  I don’t know if that even really helped.  But 4

I do think that either there needs to be publication 5

of what, for this kind of device, the performance 6

standard is or you're going to have a real problem and 7

challenge for a small company. 8

DR. ASHAR:  Okay.  Other thoughts? 9

DR. ROSEN:  So the engineering process of 10

designing a product is a well-defined process.  And 11

the first thing you do is you look for requirements.  12

And I think previous speakers gave you already a list 13

of what may be the requirements for a system like 14

that.  But if you don’t have requirements, you know, 15

what -- you know, the engineers will tend to do is a 16

novel design, meaning that the outcome is a system 17

that is bigger, stronger.  So you don’t want to miss.  18

That's why you over-design.  And I think as part of 19

the approval process, whether you take the data from 20

the literature or you provide experiments to provide 21

you a set of database to -- based on that you actually 22
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do the design is something that the FDA may consider 
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as a requirement. 2

I can tell you based on my experience, so I 3

didn't present myself -- I'm a professor at UCLA.  And 4

early in my career, I worked with Blake Hannaford and 5

Mika Sinanan and we -- the first research project that 6

we were looking at is objectively assessing surgical 7

skills.  So when you ask surgeons what do you do, they 8

start waving their hands, describing exactly they're 9

doing in surgery.  But this hand waving, you cannot 10

really extract an engineering requirement for 11

designing a system.   12

So we went to the operating room or the 13

animal lab, in that case, and we inspected surgical 14

tools and we collected the database.  And once we 15

started to design a surgical robot, I was a postdoc at 16

that time and I was looking at the literature to find 17

what is exactly known or published in the literature 18

about requirements.  And I was shocked to see that 19

very little numbers were in these papers.  And we had 20

the very big data and a list of numbers.  And this is 21

what eventually led to what we call today Raven.  But 22
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I hope that systems in the future will have this list 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

of numbers that they can design around. 2

MR. YEN:  Thank you.  If I -- again, Dr. 3

Taylor, if I could go back to this first challenge, 4

Dr. Taylor gave us some very good -- some 5

characteristics of robotic systems, such as unintended 6

motions and stop/pause conditions, failure recoveries.  7

I wonder if any of the other panel members have 8

additional characteristics that they would like to add 9

to that list at this point. 10

DR. CHOSET:  So I'll add to your list.  I 11

also want to make a point about the first question.  12

But adding to the list, another characteristic is, you 13

know, the robot's ability to comply to the 14

environment, you know, once it's in there.  You know, 15

certainly you don’t want something that's so floppy 16

it'll bend.  But you also don't want something that's 17

so hard that it could pierce through some tissue.  If 18

something had some compliance, then if it should turn 19

off or if it should fail, the natural compliance of 20

that system will prevent any future damage. 21

I also want to reiterate a point that Dr. 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

83 

Taylor -- Russ Taylor -- and Peter brought up earlier.  
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And that is we really need to get the user involved in 2

the testing of these robots.  You know -- you know, 3

these systems are more complex than conventional 4

medical devices.  And therefore, more things are going 5

on in the heads of the users, the physicians.  And I 6

think getting that tests -- or sooner than later would 7

be of great value.  It also would help us spur on 8

development.  I want to say something about 9

requirements.  But Russ, I don’t want to -- 10

DR. TAYLOR:  No, you go ahead. 11

DR. CHOSET:  Okay.  So in terms of 12

requirements, yeah, requirements are very important 13

and, you know, we need to know towards which we should 14

design.  But there's also sort of a chicken-and-egg 15

problem we have here because these robotic systems are 16

so complex that there's all these capabilities that 17

have yet to be discovered and it would be a shame if 18

we made our requirement definition so narrow that we 19

would lose some potential options as to what can be 20

created.  And there, I don’t have a good suggestion.  21

I'm just pointing out a potential problem. 22
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DR. TAYLOR:  There are a few other obvious 
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safety things like electrical safety that you already 2

know about that I didn't have.  One other question.  3

It does seem to me that if you exploit this flight 4

data recorder and insist on much more rigorous post-5

market surveillance, you can perhaps shorten the 6

period for that ability to get these systems out 7

there.   8

But I think that part of the deal really 9

needs to be -- especially when it comes to efficacy 10

questions -- much more reporting perhaps than you're 11

used to for the way these systems actually perform in 12

practice and there needs to be some process put in 13

place maybe for the manufacturer to be assessing and 14

reporting more of that than is currently done.  I 15

mean, it seems to me to be a bit of a pay me now or 16

pay me later sort of thing.  But I think moving in 17

that direction could speed things up.  So rather than 18

go for CE mark and off to Europe, we maybe do things 19

here. 20

MR. YEN:  Okay.  Thank you, again.  Like any 21

good engineers, I try to have more questions than I 22
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have answers for.  So I'm going to skip to the next 
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slide, even though the second part of this question on 2

iterative changes is also often a challenge for FDA 3

because, you know, like most all devices, they are 4

constantly evolving as technology improves.  So we 5

often are faced with that challenge, how to review an 6

iterative change to a device.  But having said that, 7

let me move on to the next question. 8

It deals with, you know, bench testing.  Dr. 9

Taylor again mentioned good engineering.  He said that 10

several times during his presentation, you know, good 11

engineering practice.  One of the audience questions 12

was you mentioned, you know, good engineering 13

practice.  Could you give an example of such practice 14

for a RAS device? 15

DR. TAYLOR:  Well, in a way, Peter, who's 16

done it -- why don't -- but I mean -- 17

DR. KAZANZIDES:  Well, I mean, a lot of it, 18

I think most of the people in the audience who are 19

from industry will know this quite well.  I mean, you 20

know, you start with your hazard analysis.  You look 21

for your single points of failure and you try to avoid 22
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those.  Have methods for, you know, redundant checking 
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of data, redundant software modules checking each 2

other.  I mean, there's a lot of basic techniques like 3

that.  I don’t think I can really add anything that 4

people don't already know. 5

DR. CHOSET:  So, just -- testing?  Okay.  6

Just to add on to what Peter was saying is what 7

differentiates the robot from conventional medical 8

devices is the software.  And in the software 9

industry, there's lots of model checking techniques, 10

lots of software engineering techniques that look for 11

failures.  But those techniques by themselves I don’t 12

think are sufficient for a robot.  And I think we need 13

to think about or advance the -- you know, the field 14

in software engineering for robot systems to, you 15

know, look for failures.  I guess the analogy is 16

you're looking for that black swan in a white swan 17

lake.  You can always find the white swan pretty 18

easily.  But it's that black swan -- I'm using colors 19

arbitrarily here.  It's that worst-case scenario.  I 20

mean, how do we discover that, you know, before 21

deploying the robot.  That's a really hard problem. 22
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MR. YEN:  Thank you.  
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DR. ROSEN:  So I can share with you an 2

experience that I had in this malpractice case that I 3

was involved with.  And in this case, something failed 4

and the failure was essentially as a result of a bad 5

design of a joint.  And the lawyer who cross-examined 6

me -- and I claimed that it's a nonstandard design.  7

And the lawyer said, so, is there any standard in 8

designing such a joint.  And I was actually shocked by 9

this question because there isn't any.  There is good 10

practice.   11

So if I make sure that my graduate student 12

will not design a joint like that, a big robotic 13

company must make sure that such a design won't go 14

through.  And obviously in the next generation, you 15

won't see designs like that.  But I think the 16

challenge that we are facing is that the problem is so 17

broad in terms of aspects of design, both hardware and 18

software, that it's very difficult to design standards 19

or make sure that standards are implemented in design. 20

MR. YEN:  Thank you. 21

DR. TAYLOR:  Just on the software piece of 22
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this, I don’t think you guys actually require an 
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external review of code, although you often urge it, 2

is my understanding.  But I could be wrong.  You might 3

want to take a look at that.  I, as well, from time to 4

time had occasion to look at various device code used 5

in clinical systems.  And the quality of the 6

documentation within the code is variable, shall I 7

say.    8

And there are also -- I don’t actually know 9

what development process you guys currently mandate.  10

It used to be sort of a classical waterfall process, 11

which there's been a lot of development in software 12

engineering more recently.  And it's something that 13

almost another workshop on questions of software 14

engineering and software validation processes for all 15

medical devices would be something really worth 16

looking at.  And robots, especially as they get more 17

complex and begin to deal with everything else and 18

interoperability is going to become more and more and 19

more important.  The device itself is a gadget.  The 20

robot is a system that works with other systems. 21

DR. ASHAR:  So with that, Josh, do you want 22
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to provide an overview of the information that we 
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typical review with software?  And then, I think from 2

there, we might take any questions that we've 3

received. 4

MR. NIPPER:  So I did just want to clarify 5

that, no, there is no third-party review of code 6

that's mandated.  Some sponsors, you know, certainly 7

choose to do that.  What we review is the system 8

requirements, the hazard analysis and then, you know, 9

the bench testing that falls out from those 10

requirements to demonstrate that the requirements have 11

been met.  We don’t mandate a development process.  We 12

technically never have.  The waterfall was the most 13

common, you now, years back.  We have seen more things 14

like Agile now that have been adapted. 15

DR. TAYLOR:  Sure, yeah. 16

MR. NIPPER:  All we ask is that a company 17

justify their development process.  And so, they -- 18

you know, as part of the documentation we look at, 19

they give us an overview of that process to define how 20

the requirements were addressed. 21

DR. TAYLOR:  Yeah.  And you guys -- it's a 22
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really tough job.  But I think that perhaps more 
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guidelines generally in that area could be worth at 2

least your thinking about.  I now manufacturers don't 3

like to hear more guidelines.  But if -- 4

DR. ASHAR:  Right.  And I need to point out, 5

you know, this is a workshop.  And so, I think FDA 6

considers itself an entity that has brought all of us 7

together to help create the best guidelines and to 8

create the right evidentiary requirements.  And so, 9

we're looking to all of you.  I don’t want to leave 10

the perception in any way that FDA is this nameless, 11

faceless bureaucrat that formulates these guidelines 12

in isolation, having everyone else comply.  That's not 13

at all the case.   14

And so, any suggestions that any of you have 15

pertaining to some of these topics would be most 16

welcome.  Certainly, you know, no one's going to hit 17

it right from the very start.  But I think we have to 18

start someplace and proposing things such as these 19

will be very helpful to as least continuing and 20

furthering the dialogue to get to the right place in 21

our regulation of these products and our use of these 22
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devices as a scientific community. 
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AUDIENCE QUESTION-AND-ANSWER 2

MR. YEN:  Do we have any questions from the 3

audience?  In terms of if you need to write it down or 4

send it to the mailbox, you can do it any time.  I 5

have one question from the audience regarding 6

standardization.  You know, that's been mentioned a 7

couple of times.  Could the panelists address, you 8

know, who should oversee the standardization process? 9

DR. KAZANZIDES:   That's a tough one.  I 10

mean, I think that I've heard comments that there's 11

not enough standards and that there's too many 12

standards and that both statements are true.  So I 13

think one of the problems is, yeah, there are a lot of 14

different places where standards could be addressed.  15

I mean, obvious ones like IEEE, like IEC, ISO, ASTM, I 16

think.  So it's hard to say who should do it.  But I 17

think there's plenty of obvious candidates to choose 18

from.  And this is where we need to be looking. 19

MR. YEN:  Okay.  Thank you.  Anybody else? 20

DR. TAYLOR:  Yeah.  One area that we didn't 21

really touch on is if in fact we're going to have some 22
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sort of record of what the robot did in the surgery or 
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record all of these cases perhaps as part of a post-2

market surveillance, there probably does need to be 3

some standardization, whether from FDA or the 4

manufacturers, as to what information should go into 5

that.  And I think there perhaps should be a part that 6

is sort of universal and publicly or not so 7

proprietary and then additional things that might be 8

proprietary.  And obviously, there are very sensitive 9

considerations.   10

But at some level, if you look at Howie's 11

robot or Medrobotic's robot and the da Vinci and some 12

of these others, there's some elements there that they 13

probably all have in common.  And any of these tele-14

operated robots, you probably would want to have 15

reported and somehow logged and analyzed and some 16

other things with how the joints are moving or things 17

like that that are private and that maybe they get 18

saved too but -- and again, just coming back to that 19

point, I've started to sit in on some M&Ms at our 20

hospital.  And I think in terms of just improving 21

medical care, there's often this question of, well, 22
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what actually happened.   
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And again, when we get to, you know, things 2

that are responsibility of the device or the system, 3

that's one element.  And even in terms of clinical 4

practice, that's another.  And if you're getting a lot 5

of surgical mistakes with the robot, then one question 6

is, well, is there a way that the robot design could 7

be changes or some capability of the robot could be 8

used to help prevent those mistakes. 9

MR. YEN:  Thank you.  If I may move on, if 10

there's any questions, feel free to continue to send 11

it in.  We talk about least burdensome and the agency 12

always wants to abide by that principle.  And so, we 13

sometimes try to balance between preclinical, 14

nonclinical and clinical data.  Howie, do you have any 15

comment about, you know, when it would be do we need 16

nonclinical data to validate a robotic system or a 17

specific characteristics of a system? 18

DR. CHOSET:  So, I'm sorry.  I don’t have 19

any strong view on when nonclinical data alone is 20

sufficient.  The only thing I could say is what kinds 21

of nonclinical data can you collect and you should 22
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clinical data.  But I can't answer that question.  I 2

don’t have any experience with that.  Sorry. 3

MR. YEN:  Okay.  Thank you.  Dr. Rosen, you 4

have any comment? 5

DR. ROSEN:  Well, I think there is a lot of 6

things that manufacturer or the designer should do 7

prior to going through clinical trials with a human.  8

First is to show that the device is -- would comply 9

with the requirements that were initially defined for 10

the design itself.  Another aspect that is coming 11

actually from aviation is mean time between failure.  12

This is an important parameter that in surgical 13

robotics is not even being addressed.  And the 14

indirect way of addressing it is to retire a system 15

after x amount of years.  And this is not even being 16

directed because the companies just showing up with a 17

new system and saying, oh, the previous systems are 18

obsolete.  And that's the approach which this is you 19

need to -- in the same way as you retire an airplane 20

after 20 years, you need to know when to retire a 21

surgical robot.  Otherwise, you are in bad shape. 22
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MR. YEN:  Thank you. 
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DR. KAZANZIDES:  Can I answer that? 2

MR. YEN:  Sure. 3

DR. KAZANZIDES:  I mean, I think that a lot 4

of -- one difference, though, between aviation and 5

surgical robotics is that, you know, in aviation, 6

systems have to be fall-tolerant, right?  I mean, you 7

can't just turn off the engines if you detect a 8

failure, whereas a surgical robot often, if you have -9

- and I think this is an important requirement as 10

well, is having a well-established backup, you know, 11

like a manual backup.  But assuming you have that, you 12

just need to be failsafe.  That is, you can turn off 13

the robot and get it out of there if it breaks.  So I 14

don’t think it's as critical for surgical robots to be 15

looking at retiring them after a certain time.  There 16

may be certain cases, for example, instruments, if the 17

thing fails and drops parts in the patient, that could 18

be bad for the patient and so people are looking at 19

limited life in that area.  So, but otherwise, if you 20

can achieve failsafe, I think you cannot have to go to 21

the same standards as aviation. 22
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PANEL DISCUSSION:  NEW INNOVATION; 
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INTEROPERABILITY 2

MR. YEN:  Thank you.  Moving on, 3

unfortunately, we really don’t have time in this 4

particular session to get into the new capabilities.  5

I'm sure the panel will have ideas about that.  but we 6

do want to go into the challenge about 7

interoperability and this is another area where, you 8

know, we try to look at the system not just as a 9

standalone device but as systems, you know, that 10

involves both the surgeon, patient as well as the 11

operating room personnel.  And there are other devices 12

that often work with the robotic systems to complete 13

the, you know, surgical task.   14

In Dr. Taylor's presentation, he mentioned, 15

you know, human factor is an important area to 16

evaluate the interoperability of a system.  My 17

question for the panel is, especially with third-party 18

devices, as Mr. Nipper mentioned, you know, we -- a 19

component of a system that's being used with the 20

robotic system, we call that a third party.  When it 21

comes to human factor, particularly training, you 22
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know, how do we draw the line.  
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You know, who is going to be responsible for 2

training this, quote, "system" now, where there are 3

different components.  You know, obviously a robotics 4

manufacturer will be responsible for training their 5

system and the third party will be responsible for 6

training their system.  But how do we get the two 7

systems or multiple systems working together from a 8

human factor perspective?  The panel, any comments? 9

DR. ASHAR:  Just let me give you an example 10

just so you have an understanding of what we're 11

talking about here.  So you have the robotic-assisted 12

surgical device platform and then you have a 13

manufacturer that says, you know, I have a great 14

feature that I want to have used in conjunction with 15

this existing platform.  However, I don’t have a 16

relationship with a company that developed this 17

platform.  But I just think my device should be pretty 18

easy to do, pretty easy to use.  It's already used for 19

laparoscopic procedures anyway.  I think that I've 20

designed it such that it can be manipulated by the 21

RASD device.  And you know, can I market it for use 22
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with this system?   

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

And so, it may have some additional features 2

on its face.  It may seem like it's quite simple to 3

use.  But then, we start wondering, well, how 4

compatible does it need to be with the existing 5

platform?  And is it only that the RASD manufacturers 6

should make these accessories so that they are 7

integrated into the system or is it acceptable for 8

third-party manufacturers to enter this space to 9

provide the benefit that they have associated with 10

this technology, provided that we do some level of 11

compatibility testing.  And if we do compatibility 12

testing, to what extent should we work to ensure 13

compatibility?  I mean, ideally it would be great if 14

these manufacturers talked to themselves -- talked to 15

each other and worked out a plan moving forward.  But 16

that doesn't necessarily happen.  So as regulators, we 17

are faced with this dilemma of how we can move this 18

technology forward, allow manufacturers to potentially 19

work together so that, you know, surgeons and patients 20

in the operating room have all of the tools available 21

to them to execute the procedure that they want to 22
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So you know, so there's two categories here.  2

There's the category of integrated systems and that 3

seems a little bit easier to handle.  But then, the 4

third-party manufacturers, that's a little bit 5

different.  And so, I think it was Dr. Taylor that 6

said that, you know, we're probably going to see some 7

hybrid systems.  And as you start seeing hybrid 8

systems, perhaps that involves different manufacturers 9

trying to work off of each other, however not having a 10

relationship but a working relationship necessarily.  11

So if you have any guiding principles or advice about 12

how, you know, we as a scientific community can assess 13

compatibility, that would be helpful. 14

DR. TAYLOR:  I think, in a way, you've 15

pretty well bracketed it.  When you were talking, I 16

was thinking initially I don’t know even if they're 17

being marketed.  But for instance, laparoscopic 18

ultrasound probes, drop-in probes that -- a little 19

handle on it that the da Vinci could manipulate and 20

technically it's possible to display an ultrasound 21

signal.  So it comes back also to new capabilities.  I 22
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think more and more in the future we're going to begin 
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to see intraoperative imaging and sensing more and 2

more integrated into the procedure.   3

So I mean, at one level, you would like -- 4

maybe it's even happened -- a vendor who has an 5

intraoperative imagine probe that is designed of 6

whatever sort -- that is designed to be operated by 7

these surgical robots.  If there's a little handle so 8

that the robot behavior isn't affected but just the 9

surgeon is using the robot to use the sensor, then you 10

know, I'm not sure they should necessarily need the 11

blessing of the company.  I mean, you might want to 12

have some testing of your own to be sure that it 13

really works. 14

DR. ASHAR:  Well yeah, let me push you 15

harder though.  What about -- 16

DR. TAYLOR:  That's one extreme. 17

DR. ASHAR:  Yeah.  So that might be imaging.  18

But what about something that might be a little bit 19

higher risk, something that cuts and coagulates and it 20

might be out of your field of view because it's a, you 21

know, third-party device that isn't integrated into 22
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the system.  So you may not know where it is in the 
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space. 2

DR. TAYLOR:  Okay.  Well, then I think the 3

issue -- this is -- okay, now we're moving up the 4

chain just a little because the risk is greater.  5

Although, I might point out if the imaging isn't right 6

and I do something in the wrong place, that's bad too.  7

I think in that case, what you probably again should 8

look at it, just as the same way that you would if the 9

device were being manipulated some other way.  So if I 10

have a device that's being manipulated by one of these 11

tele-surgical robots and the device is doing something 12

useful, you want to be sure the surgeon has a way of 13

commanding the device to do its thing.  But then, the 14

questions you would ask I think are the same as if the 15

device were being manipulated manually.   16

I think as we get up one more step into the 17

food chain where we get into interoperability where I 18

think some standards are needed and actually should be 19

encouraged are things like Dr. Kazanzides mentioned 20

where it'd be really great if the navigation -- the 21

robot is a more accurate stereotactic device than 22
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And it would be terrific if there were an interface 2

that allowed the robot to tell the navigation system 3

something.  Now, that -- the company would have to 4

make a decision to do it.  but I think one of the 5

things that you need to look at is a regulatory 6

framework where there's some level of -- some level of 7

integration through some sort of a defined interface 8

because, down the line, I think there's significant 9

clinical advantage in that and people are going to 10

want to do it.  And so, again, thinking -- to get a 11

little ahead of the power curve -- could speed things 12

along. 13

DR. CHOSET:  So if I could add on to that, 14

you know, should there be interoperability, should 15

there be standards, I think the answer is of course 16

there should be.  You know, there's lots of reasons 17

for that.  The question is when should that happen and 18

how can that happen.  So just to give an example, like 19

what you were saying with the laparoscope earlier, so 20

I thought of an idea for a kind of therapy that would 21

go onto Camera on a Pill, the Given Imaging Camera on 22
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a Pill.  And it's an idea for delivering medicine.  It 
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doesn't matter what it is.   2

But I just stopped working on it because I 3

had no idea of interfacing with that company.  You 4

know, why would they want to tell me that their 5

standards -- you know, how their system works so I can 6

add this one additional feature on it.  It's not in 7

their best interest nor was it in my best interest 8

just to go up to them and say, here's my idea.  Go 9

take it and use it.  So we have this little problem 10

here as to, you know, maybe as a field we're not 11

advanced enough.  We haven't gone far enough yet 12

maybe.  I'm not saying that's the case.  But we have 13

to be sensitive to, you know, both sides.   14

Me personally, I would love for there to be 15

interoperability standards so we can develop more 16

technology.  But how do we incentivize, provide the 17

incentives for these companies to divulge, you know, 18

what might be their sequence right now, I don’t know. 19

MR. NIPPER:  Following up on Dr. Taylor's 20

comments a little bit and anyone on the panel is free 21

to address this question, but you know, you mentioned 22
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we would look at if it was being done with a 2

traditional laparoscope or an open procedure.  Would 3

that opinion change in any way if there was additional 4

foot pedals or joysticks required to manipulate that 5

device that may -- I don’t want to say conflict, but 6

that may add a layer of complexity to the already 7

difficult RAS surgery? 8

DR. TAYLOR:  Actually, that's a very good 9

point.  I think you need to look at that, that issue.  10

How does the surgeon command the function?  I kind of 11

wish the manufacturers would provide some additional 12

interface, and maybe they will to external devices.  13

But I might argue again that that's not really all 14

that different than some other surgical procure where 15

you have six other devices, each with its own foot 16

pedal.   17

Where things I think would potentially have 18

an advantage is a level of integration where you could 19

permit a device to be sort of -- maybe it's the 20

surgeon console -- to be the master controller.  But I 21

think you -- it's obviously something you would look 22
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at and I think the company saying, hey, we want this 
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device to be used with a da Vinci probably should have 2

to explain how you won't get the da Vinci surgeon more 3

confused.  But it's the same with open surgery I 4

think. 5

MR. YEN:  Thank you. 6

DR. ASHAR:  Yeah?  Dr. Rosen? 7

DR. ROSEN:  I think we need to distinguish 8

between hardware interfaces and software interfaces.  9

And so, for hardware, you can have like 10

interchangeable tools.  You can have interchangeable 11

sensors.  For software, it's API.  It's already 12

defined -- not defined, but the process of interacting 13

is defined.  I think that if there I no leader, then, 14

you know, you should step out.  When I say you, your 15

organization should step out and create a consortium 16

of manufacturer and leaders in the field and maybe 17

academia too and create a consensus as far as which 18

standards to follow.  This was done in less structured 19

way in consumer electronics where the big companies 20

decided that this is how the USB connector would look 21

like.  And this benefited everyone.  So there is a -- 22
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you know, an incentive for everybody to participate in 
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this dialogue. 2

MR. YEN:  Thank you.  We have -- 3

DR. ASHAR:  Dr. Kazanzides? 4

DR. KAZANZIDES:  I mean, I think the big 5

challenge here is that we're talking about 6

interoperability or essentially integration in the 7

operating room, you know, as opposed to -- I mean, you 8

look at current practice.  I mean, if I build a 9

medical device and I use Microsoft Windows as the 10

device manufacturer, it's my responsibility to 11

validate Windows, or at least validate my use of it.  12

But I can stick with, you know, particular version, 13

not upgrade to, you know, Windows 8, 9, 10, 11, 12, 14

unless I, you know, repeat whatever validation I feel 15

is necessary.  Here though, we're talking about, you 16

know, if the interoperability at the more extreme 17

case, where there's maybe a device like a surgical 18

robot and I have my add-on and the surgical robot 19

could have software updates applied by its 20

manufacturer unbeknownst to me potentially as the 21

device manufacturer.  And so, how do I -- I think 22
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control that.   2

And that's where -- why I think it's 3

important to have standards.  And, you know, data 4

format standards are one thing, you know.  Whatever, 5

DICOM or any other type of packet format is a start.  6

But you've got to look at performance, timing and 7

those other aspects of it.  And those have to be well-8

controlled, well-documented and even well-tested, both 9

by the manufacturer who's developing the standard.  So 10

really if you have a standard, you're going to also 11

then need an assessment, you know, a standardized way 12

of assessing your conformance to the standard, some 13

test. 14

MR. YEN:  Thank you.  I have a question from 15

the audience regarding interoperability.  What are the 16

implications of using open source versus commercially 17

-- a commercial operating system? 18

DR. TAYLOR:  Great -- yeah, you go ahead, 19

Pete.  You're the expert. 20

DR. KAZANZIDES:  Well, actually I mentioned 21

Windows but -- which isn't open source.  And in a way, 22
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that's somewhat of a disadvantage in that I don’t -- 
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you know, it's a black box to me.  I can only evaluate 2

it or validate it as a black box, whereas, at least in 3

principle, with open source, you have the opportunity, 4

if you want, to dive deep into the code and actually 5

do more white box testing of the system.  Same thing, 6

though.   7

I mean, you still have to have very good 8

change control.  I mean, you don’t just keep updating 9

your system with the latest fetch from the Git or SVN 10

repository.  I mean, you know, you have to follow the 11

same type of configuration control that you would do.  12

But maybe it's that I'm an academic a lot.  But I 13

think I would actually -- I think open source software 14

is a very attractive option. 15

DR. TAYLOR:  I think one of the advantages 16

at least in academia is function gets developed very 17

quickly.  And if the open source software is well-18

designed, some of it is, that it can be pretty robust.  19

But it seems to me that here's a case where there's -- 20

you'd like the interface, the API level of 21

specification for the open source software perhaps to 22
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several commercial implementations that can be relied 2

on to meet that interface.   3

So I think that may give us some of the 4

benefit of both worlds.  But an open interface design 5

fairly detailed -- an API, as it were, with an open 6

source implementation that people can use as a 7

reference.  But if someone wants to use that in a 8

robot or a medical device, somehow that needs to be 9

brought in-house with additional testing and control.  10

But if there's a vendor who can certify that, perhaps 11

he can then rely on it.  And the availability of a 12

library of these things I think would be a big benefit 13

to a startup company especially because more and more, 14

I think in all of these systems, you're going to find 15

more and more software.  And it can be a huge burden 16

to a company to try and take ownership of it all.  And 17

I think you'll also get, on the average, better 18

quality and safety if big chunks of it are well-19

defined and well-implemented by people who may sell it 20

as such. 21

MR. YEN:  Thank you.  If I may follow up on 22
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that, as for the Food and Drug Administration, should 
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we treat open source software differently than 2

commercially available or, you know, proprietary 3

software or any advice for the agency to look at open 4

source software? 5

DR. CHOSET:  Well, why would your standard 6

change, whether it's open source or closed, you still 7

want to have a standard you want to uphold for a 8

medical device.  So I kind of don't understand the 9

question. 10

MR. YEN:  Thank you. 11

DR. TAYLOR:  Yeah.  I think you want the 12

same level of control.  Good open source software I 13

think is often well-documented and that is an 14

advantage.  But again, I think whatever software that 15

issued in a medical system probably needs to have the 16

same level of quality control no matter where it comes 17

from.  You can't rely on a community of 5,000 hackers 18

out there in the Web to give that to you necessarily. 19

DR. KAZANZIDES:  Yeah.  I mean, I think with 20

open source, there's definitely a wide range of 21

quality.  When you do closed source systems, you know, 22
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presumably there's a higher -- or at least a more 
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uniform standard of quality.  But then, you're really 2

looking at things like bug lists.  And you know, I 3

mean, you can -- I know that was a conversation I had.  4

I don’t remember if it was with someone from FDA or 5

one of the ISO 9000-notified bodies.  6

But basically, they wanted to make sure that 7

we were aware of the bug list for the operating system 8

or the compiler or whatever we were using.  And but 9

with open source, I mean, there's some packages that 10

have actually regression testing built in.  They do 11

continuous regression testing.  They post the results 12

for the world to see on a dashboard.  Now, obviously 13

that's more unit testing.  You still have the burden 14

of integration testing and overall system validation 15

yourself.  But you can at least build on this work 16

that the community has already done for you on the 17

unit testing side. 18

So again, not all packages have that.  So I 19

think there is some good judgment that needs to be 20

exercised, certainly by the company and I think also 21

that may be something that FDA would want to look at. 22
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DR. ASHAR:  So here's my question.  What 
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motivation would any company have to putting their 2

information out there to help validate the open source 3

information?  Is there any motivation for companies to 4

do this?  You know, rather than just assembling 5

information from other companies to help develop their 6

own technology.  But what about the, you know, 7

providing organization, the Intuitives, the other 8

companies that may be developing their technologies?  9

What motivation do they have to provide this 10

information to others in an open source manner? 11

DR. KAZANZIDES:  Well, I don’t think we're 12

talking about open source but at least maybe open 13

architecture or open interface.  But I think the main 14

thing -- and we saw this with DICOM -- is if the 15

market demands it.  You know, companies aren't 16

generally going to care if, you know, some professor 17

at Hopkins wants to have an open interface to their 18

system.  But if nobody will buy their system if they 19

don’t provide that level of conformance with a 20

standard, that's what really motivates. 21

MR. YEN:  Thank you. 22
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DR. CHOSET:  Plus, if the company has the 
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intention of developing platform technology, then the 2

more open the standards are, the more likely people 3

will want to adopt that platform technology. 4

DR. ASHAR:  Oh, to ensure interoperability 5

in the future?  Is that it? 6

DR. CHOSET:  To ensure more use of the 7

technology. 8

DR. TAYLOR:  Yeah. 9

DR. ASHAR:  I see. 10

DR. KAZANZIDES:  That's sort of the IBM PC 11

versus the competitors analogy.  I mean, I think one 12

of the reasons, you know, that the IBM PC succeeded 13

back in the '80s was it was pretty open.  People could 14

build add-in cards for it. 15

DR. TAYLOR:  And one of the reasons it 16

eventually -- IBM got into trouble is they tried to 17

then change the bus standard to a proprietary standard 18

and we know how that worked out for them.  I was there 19

at the time. 20

DR. CHOSET:  So just to jar the memories of 21

people in the audience who are my age or older, do you 22
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remember the digital computers?  The DEC?  Remember 
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CP/M?  Remember all those things?  With the PC, you 2

know, it was a nice open architecture that was easy to 3

use, easy to develop on.  And that's what caught on.  4

We don’t have TSR-80s. 5

MR. YEN:  Thank you.  So we're getting close 6

to the end of this particular panel.  The last 15 7

minutes are open to questions from the audience.  If 8

you have any questions, feel free to send it forward 9

at this time.  I have a question here for the panel.  10

How do we balance the argument for open source 11

interfaces and promoting interoperability with 12

intellectual property considerations regarding 13

proprietary systems?  Does that question make any 14

sense or can I -- should I read it again? 15

DR. KAZANZIDES:  No.  I'm not sure what the 16

regulatory implication of that is.  I mean, it seems 17

like that's a question of, you know, patents and 18

copyrights and things like that.  Is there -- is there 19

a regulatory concern? 20

MR. NIPPER:  I can just say that, you know, 21

we don't necessarily look at the intellectual property 22
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issues.  That would be the U.S. Patent and Trademark 
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Office.  You know, that being said, it is one of the, 2

I think, barriers that we see.  And so, I think the 3

question is a good one of, you know, how do we kind of 4

promote that and encourage that without, you know, 5

stepping on those toes. 6

DR. TAYLOR:  Well, if I'm thinking patents, 7

there are methods patents and so forth.  If I'm 8

thinking relative to, again, copyright especially, 9

this notion of an open defined interface that might be 10

open and universal, but an implementation that is 11

certified, at least the company then, what they would 12

be doing is they'd be licensing the implementation to 13

the device manufacturer or the system integrator or 14

something like that.   15

And I'm not sure that's, again, a regulatory 16

issue per se, other than that it would be really great 17

if there were ways that one could get such a 18

certification and regulatory approval that says my 19

software -- navigation software component or my 20

registration component meets these interfaces and is 21

certified.  That would, I think -- that could be 22
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something that would be valuable to a company, not 
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wanting to implement that, but wanting to implement a 2

new system that used those capabilities. 3

MR. YEN:  Any other comments on that 4

question?  If not, I'll move to the next question.  5

For integrating third-party devices with a RAS device, 6

what should be the interface requirements associated 7

with functionality and compatibility?  Say that again.  8

For integrating third-party devices with a RASD, what 9

should be the interface requirements associated with 10

functionality and compatibility?  Seems to be a pretty 11

open-ended question. 12

DR. KAZANZIDES:  Yeah, I was just going to 13

say that's pretty open-ended.  Well, so talking about 14

on the software interfaces mostly, or hardware?  I 15

don’t -- I'm not really sure how to tackle that 16

question.  I think that's sort of the -- one of the 17

objectives for this workshop and beyond.  But I think 18

the key things to look at are, of course, the data 19

formats, the timing and the performance 20

characteristics.  And I think one of the things, when 21

I was talking earlier about DICOM, you know, of course 22
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that was easier because you're just handing off, you 
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know, data from one machine to the other.   2

But there was also an implied or at least at 3

this point people have a fairly good understanding of 4

the performance of a CT in terms of things like the 5

accuracy, resolution, contrast and things like that.  6

And so, I think that those sort of both functional and 7

nonfunctional properties need to be somehow defined 8

and captured in an interface.  Sorry, that's a fairly 9

open-ended answer to an open-ended question.  But I 10

think that there's a lot of work still needs to be 11

done there. 12

MR. YEN:  Thank you.  Thank you, Peter. 13

DR. TAYLOR:  I think often, if you're 14

talking about a gadget that is going to be manipulated 15

by one of these robots, again, I think my ultrasound 16

imaging probe is a good example of that.  Obviously 17

you have to show that the device works.  If you're 18

going to use a function, and here, let's say with the 19

da Vinci, your initial plan is to use their TilePro 20

display.  You've got to show that your system will 21

plug into that and not electrically destroy it.   22
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Mechanically, you need to be able to show 
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that you can reliably grasp this tool or this gadget 2

with whatever surgical instrument from the 3

manufacturer you're planning to use.  And there 4

probably are some specifications about breaking and 5

wiggle and so forth.  When you get to higher levels of 6

integration where you could imagine a robot -- 7

providing a sensor to the robot that then the robot 8

manufacturer has a function that lets you stop the 9

robot if a sensor condition is sensed.  Then you need 10

to be able to test that function.  I think it really 11

depends on the level of integration with the robot.   12

MR. YEN:  Thank you.  The next question, is 13

it practical to require new companies to purchase a 14

robotic surgical system for side-by-side testing, 15

given cost, lead time, setup and competitive concerns? 16

DR. CHOSET:  Can you say the question again 17

please? 18

MR. YEN:  Is it practical to require new 19

companies to purchase a robotic surgery system for 20

side-by-side testing, given cost, lead time, setup and 21

competitive concerns. 22
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DR. CHOSET:  So I think the answer to that 
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is no.  You know, for one thing, you know, different 2

companies are building different kinds of medical 3

robots, different kinds of technologies.  So I don’t 4

see the need to have an apples to oranges comparison.  5

And then, there's the obvious why burden a small 6

company that's so starved for cash anyway to dedicate 7

some of it toward, you know, an additional 8

requirement.  That won't help anyone. 9

DR. ASHAR:  Yeah.  I need to provide a 10

little bit of background I think related to that 11

question.  Our 510(k) paradigm has been built on an 12

understanding of substantial equivalence.  And that's 13

how these devices are regulated.  So the subject 14

device would be considered substantially equivalent to 15

a predicate device.  And if there's some question 16

about, oh, there might be some differences pertaining 17

to how the intended use is actually accomplished, then 18

in that case we request performance testing and that 19

performance testing may take the shape of bench 20

testing, animal testing, cadaver testing, human 21

clinical testing to demonstrate that, you know, 22
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regardless of how the subject device achieves the 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

intended use or the predicate device achieves the 2

intended use, they have essentially the same outcomes.   3

And so, this is why I think this individual 4

was asking whether they need to purchase the predicate 5

device in this case, which would be the da Vinci 6

system, or if there was a different means by which we 7

could accomplish this goal of demonstrating 8

performance -- a substantial equivalence performance.  9

And to give you a sense, in some cases, we don’t 10

necessarily need a side-by-side comparison if there is 11

a body of evidence present for us to have objective 12

performance criteria.  But with these systems being so 13

different, the question arises as to whether or not we 14

can develop some performance testing requirements in 15

this space. 16

DR. CHOSET:  Right.  So the spirit of that 17

kind of comparison definitely makes sense and it's 18

sound.  Maybe I got hung up on the detail of 19

purchasing the equipment because you can always go 20

someplace where, for example, there is a da Vinci 21

robot and do that kind of testing side by side.  But 22
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the actual purchase, I don’t think you have to do. 
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DR. ASHAR:  Other thought?  Dr. Rosen? 2

DR. ROSEN:  If the performances are 3

published and well-understood, then you don’t need the 4

side-by-side.  You can just do your own experiments 5

and show if you meet them or not. 6

DR. ASHAR:  So it all goes to open source 7

information, I think. 8

DR. KAZANZIDES:  Well, or at least open 9

knowledge of what the requirements are.  I mean, it 10

sounds like a company could be in a position of 11

saying, well, you know, we need to show we're -- you 12

know, our robot is this accurate.  But we don’t know 13

what this is.  We have to go buy another system and 14

test it, whereas, you know, obviously that information 15

is out there.  Presumably FDA knows it.  Presumably -- 16

certainly the company that made the original predicate 17

device knows it.  So I think that is -- my feeling is, 18

you know, I don’t think it is practical to have 19

companies buy a predicate device to figure out what 20

the requirements of that device are.  Maybe it's 21

necessary the way the regulations are done now.  But 22
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it doesn't really seem practical. 
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MR. YEN:  I'd like to reserve the last few 2

minutes for this panel to ask one final question.  I 3

think this is probably a good question to wrap this 4

up.  The question is, is the robot simply a surgical 5

tool or is it an enhancement of the surgeons?  Do 6

these -- does this raise the bar for performance 7

testing? 8

DR. CHOSET:  Well, all tools raise the 9

performance of its user.  So the answer is both.  And 10

since this is a more complicated tool, then it stands 11

to reason that the requirements for testing would be a 12

little more. 13

DR. TAYLOR:  To me, robotic devices couple 14

information to action in the physical world to help 15

you do something.  And so, yeah, I think all of them -16

- I agree with Howie.  I think you do enhance the 17

surgeon in some way.  And probably relative to safety 18

regulation, you need to figure out are you enhancing 19

the surgeon to do more harm.  And if so, how can we be 20

sure you're not.   21

But again, I think that more and more in the 22
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future, this distinction between something that simply 
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extends the surgeon hand and maps a motion of the 2

robot one-to-one onto a motion of the surgeon hand or 3

a force is going to break down.  And, because the 4

robot is an information-directed tool that's enhancing 5

a lot of things.  And I think the definition and the 6

regulations need to evolve to take account of that. 7

MR. YEN:  Any other comments?  Dr. Ashar, do 8

you have any -- 9

DR. ASHAR:  No.  I think -- I think we've 10

covered it.  I think if there is nothing else, we 11

might go ahead and wrap up this session and take a 15-12

minute break.  Were there any other questions? 13

MR. YEN:  Let me just say, you know, there 14

are more questions than I think we have time to cover 15

in this panel.  And if any of your questions are not 16

addressed by this panel, if we don’t have your contact 17

information, please give it to anybody on this -- to 18

myself or to Dr. Ashar.  And we'll make sure we get 19

the feedback to you, you know, either by email or by 20

phone.  Again, thank you for your questions and for 21

your attention. 22
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DR. ASHAR:  Yeah.  So we'll resume after 15 
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minutes.  Thank you. 2

[Applause.] 3

[WHEREUPON, the meeting went off the record 4

at 10:29 a.m., and went back on the record at 10:46 5

a.m.] 6

DR. CLAIBORNE:  I think we're going to get 7

started again, if you could please take your seats.  8

Okay.  We're beginning our next session.  And our 9

first speaker of this section is Dr. Myriam Curet.  10

She's the chief medical officer of Intuitive Surgical 11

and consulting professor of surgery at Stanford 12

University.  She'll be talking about background and 13

clinical utility of RASD marketed with general claims. 14

CHALLENGES AND OPPORTUNITIES III 15

BACKGROUND AND CLINICAL UTILITY OF RASD 16

MARKETED WITH GENERAL CLAIMS 17

DR. CURET:  Thank you very much.  I also 18

want to mention that in addition to being the chief 19

medical officer at Intuitive and a consultant 20

professor of surgery at Stanford, I'm also an active 21

open laparoscopic and robotic general surgeon.  I'd 22
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like to start by thanking the FDA for inviting me to 
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speak at this workshop and also thanking the FDA for 2

putting on this workshop.  I know it's been a 3

tremendous amount of work.  And I appreciate the 4

effort that everyone has gone to in addressing this 5

timely issue in such a thorough way.   6

We're in session three on the challenges and 7

opportunities, focusing on what are the considerations 8

when distinguishing between general use indications 9

and specific indications for robotic-assisted surgical 10

devices.  Let's first address what is meant by general 11

indication.  FDA does not define general indication.  12

But as Mr. Nipper said earlier this morning, a 1998 13

FDA guidance defines a change from a general to a 14

specific indication for use as any proposed increase 15

in the level of specificity of the indication for use 16

of a medical device.  And here are some examples from 17

that guidance that speak to surgical devices.  For 18

example a powered suction aspiration device, the 19

general indication is removal of tissue and fluid 20

during surgery, while the specific indication is 21

suction lipectomy for body contouring.  For a 22
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radiofrequency device, the general indication is 
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oblation of soft tissue in urology and the specific 2

indication is treatment of prostate cancer.  3

I'd like to give you some examples of 4

general and specific indications for the da Vinci 5

surgical system.  A general indication for general 6

laparoscopic surgical procedures includes specific use 7

examples of cholecystectomy and colectomy.  Under the 8

general indication of urologic surgical procedures, 9

specific use examples would include prostatectomy and 10

cystectomy.  Under the general indication of 11

gynecological surgical procedures, the specific use 12

examples would by hysterectomy and myomectomy.  And 13

under the general indication of general thoracoscopic 14

procedures and thoracoscopically assisted 15

cardiomyotomy procedures, the specific use would 16

include internal mammary artery mobilization and 17

mitral valve repair. 18

I know this is a very busy slide and I'm not 19

going to go through all of it.  But I thought it would 20

be helpful to how you the criteria that the FDA uses 21

when determining if a specific procedure falls under 22
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the general indication.  These would include risk, 
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public health impact, knowledge base, endpoints, 2

whether it's a tool or a treatment, adjunctive therapy 3

and design changes.  As is noted in the FDA's comments 4

on the discussion paper for this workshop, in applying 5

these criteria, the FDA to date has generally 6

determined that specific procedure indications for 7

RASDs have been found to fall within the scope of 8

clear general intended use. 9

I'd like to start by reviewing some of the 10

challenges that we find when clearance is issued just 11

for a general indication.  And first, I'm going to 12

look at it from a surgeon's perspective.  A general 13

indication can be understood by a surgeon and can be 14

misunderstood and it can be not meaningful in a 15

surgical context.  For example, surgeons will assume 16

that prostatectomy falls under the general indication 17

of a urologic surgical procedure.  But that is not the 18

case.  Clearance of a general indication always leads 19

to use in a specific procedure by definition.  So for 20

example, a surgeon will book, perform and dictate a 21

prostatectomy.  He or she will not book, perform and 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

128 

dictate a urologic surgical procedure.   
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In addition to these challenges from a 2

surgical perspective, a general indication also poses 3

challenges to the company.  The company may not 4

facilitate training or promote specific procedures 5

despite a cleared general indication, which can 6

complicate customer interactions, inhibit the flow of 7

information and lead to confusion.  Study results are 8

reported by procedure, not be a general surgical 9

specific category, thus making it impractical to 10

discuss study data in general indication terms.   11

So for example, if a new study is published 12

that describes the results of a specific procedure 13

that falls under a cleared general indication but the 14

procedure itself is not cleared, the company cannot 15

promote that data or share it in an unrestricted 16

manner.  In addition, manufacturers are unclear about 17

what level of specificity is needed in labeling to 18

allow training and promotion of a specific procedure.  19

For example, if a company has a general laparoscopic 20

surgical procedure indication, does the company also 21

need to provide additional data in order to -- and 22
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obtain a separate clearance in order to train and 
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promote for colorectal procedures?  If so, are there 2

then -- is there a need for additional data and a 3

separate clearance to be able to train and promote for 4

colectomy?  If so, do you then need additional data 5

and a separate clearance to train and promote for 6

right colectomy?  And if so, do you then need 7

additional data and a separate clearance to train and 8

promote for appendectomy, when the appendix itself is 9

taken with a right colectomy?   10

I'd like to now share with you some real-11

world examples of the challenges that we at Intuitive 12

Surgical have faced with regard to the limitations of 13

a general indication.  The new da Vinci XI Surgical 14

System is cleared for urologic surgical procedures.  15

And shortly after clearance, the company was asked to 16

support a live demonstration of a prostatectomy on an 17

XI system at the AUA meeting.  The company had to 18

decline since the specific procedure of prostatectomy 19

is not cleared. 20

The da Vinci XI Surgical System is cleared 21

for general laparoscopic surgical procedures and the 22
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company wanted to exhibit the new system at a Hernia 
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Society meeting.  At that Hernia Society meeting, the 2

company could only speak to the specific procedures of 3

colectomy and Nissen fundoplication since the specific 4

procedure of hernia repair is not cleared.  The da 5

Vinci -- excuse me, the da Vinci single-site 6

instruments and accessories are cleared for benign 7

hysterectomy.  And a surgeon asked the company if she 8

could use the device to practice a sacrocolpopexy in a 9

cadaver in our company training labs prior to using 10

the instruments in a human case.  The company had to 11

decline because the specific procedure sacrocolpopexy 12

is not cleared.  And the surgeon was then faced with a 13

choice of either not offering this procedure to her 14

patient or doing it without the benefit of the 15

training she had requested.  Clearly this was not in 16

the patient's best interest.   17

And as a final example, the da Vinci XI 18

Surgical System is cleared for general laparoscopic 19

surgical procedures.  And the company was asked by 20

surgeons about how best to place ports for hernia 21

repair in order to improve the use of the -- 22
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efficiency of the system and to minimize collisions.  
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The company could not provide the requested guidance 2

since the specific procedure of hernia repair is not 3

cleared.  And again, not in the best interest of the 4

patient.   5

So I think these examples hopefully show 6

that as general indication by itself is challenging 7

for both device manufacturers and for the surgeon 8

community.  Intuitive Surgical considered the question 9

of how we could address the challenges provided by 10

general indication and make it more meaningful.  We 11

developed the following proposed paradigm for the 12

evidentiary requirements for how to gain marketing 13

authorization of a new general indication.   14

The general indication would be supported by 15

data on a set of specific procedures that are 16

considered most representative of general indication.  17

The specific procedures would be chosen based on two 18

key criteria.  The first criteria would be the 19

complexity of the surgical procedure, as determined by 20

the surgical tasks required to complete the procedure 21

and by the anatomic location of the procedure itself.  22
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And the second key criteria would be the risk of the 
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surgical procedure.  Under this paradigm, data would 2

not then be needed for every specific procedure under 3

the general indication cleared.  But rather, the 4

general indication would be interpreted to cover all 5

procedures under that umbrella. 6

Here are the considerations we took into 7

account to develop the proposed paradigm.  First, the 8

method of the therapy effect -- the therapeutic effect 9

used by RASDs to date are firmly rooted in surgery.  10

These are not new drugs or new implants in which the 11

method of therapy is unknown.  RASDs are a surgical 12

tool that facilitate well-known surgical tasks.  The 13

surgeon uses this tool to dissect, suture, retract 14

tissue, cut tissue, et cetera.  And as a consequence, 15

long-term outcomes are typically very well-predicted 16

by short-term evaluations.  What is different in RASDs 17

is the way in which a well-known surgical instrument 18

tip is delivered and controlled.  And in this context, 19

it is possible to create a simple framework to test 20

and evaluate the types of changes that these devices 21

present.   22
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What evidence do you have to provide to get 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

a general indication under our proposed paradigm?  2

Here are some of the parameters to be considered and 3

the models that could be used to evaluate the 4

parameter.  When assessing access, cadaveric models 5

are a wonderful source of information about what can 6

be reached from where in human anatomy.  When 7

evaluating imaging, animal models worked very well for 8

examining tissue types, bleeding and thermal effects.  9

And historical human images can also be used as strong 10

comparators.  When evaluating tissue effect, animal 11

models have proven to be very effective at evaluating 12

this.  Real-time performance need also to be assessed 13

and latency and precision requirements are well-14

evaluated on the bench where performance limits can be 15

compared efficiently with predicate devices.  And 16

finally, when assessing workflow, human factor studies 17

and analysis have proven very effective in assessing 18

both workflow and team dynamics. 19

When developing our proposed paradigm, we 20

considered the regulatory standard for clearance as 21

well as the least burdensome provisions of the law.  22
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we feel the proposed framework meets the regulatory 
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standard of demonstrating reasonable assurance of 2

safety and effectiveness and we believe this proposed 3

framework is consistent with the least burdensome 4

provisions of FDA law, which states FDA shall only 5

request information that is necessary to making 6

substantial equivalence determinations, where 7

necessary means the minimum required information that 8

would support a determination of substantial 9

equivalence between a new and a predicate device. 10

In closing, I would like to say that we 11

believe that any input provided to the FDA during this 12

workshop should apply equally to laparoscopic surgical 13

devices and surgical devices used in open surgery.  14

The regulatory paradigm for RASDs should be no 15

different than that for other surgical devices.  16

Surgical devices, whether they are used in open 17

surgery, laparoscopic surgery or robotic-assisted 18

surgery all operate in a complex system of operating 19

rooms and people.  They all interoperate with other 20

devices.  They all are challenged by access and 21

precision requirements.   22
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Most of them require training of surgical 
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teams and surgeons and patient selection is critical 2

for good outcomes in all procedures.  There are now 3

many industry stakeholders in the area of RASDs.  4

Intuitive Surgical has the longest history of working 5

with the FDA.  So hopefully sharing our experience 6

will be helpful to those who are just embarking on 7

this area.  And in closing, I'd like to say that I 8

look forward to hearing from the audience, the 9

panelists and the invited speakers on their thoughts 10

on this topic.  Thank you. 11

[Applause.] 12

DR. CLAIBORNE:  Thank you, Dr. Curet.  Our 13

next speaker is Daniel Herron.  He is professor of 14

surgery and chief of laparoscopic and bariatric 15

surgery at the Icahn School of Medicine, Mount Sinai 16

Hospital.  He'll be talking to us about the level of 17

evidence used to justify general indications. 18

LEVEL OF EVIDENCE USED TO JUSTIFY GENERAL 19

INDICATIONS 20

DR. HERRON:  Thanks so much.  I'd really 21

like to congratulate the FDA and thank you for 22
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inviting me here today.  This is really a remarkable 
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opportunity, if you think about it.  I don’t think 2

ever in my life I've seen one room full of people from 3

so many different fields, from the regulatory side, 4

from industry, from science, from basic science and 5

from the clinical side all together in the same room.  6

So it really is a remarkable opportunity.  And 7

although I may be the dumbest person in this entire 8

room, it's a pleasure for me to be here today.  9

Hopefully I won't disappoint you. 10

I was asked to speak about the level of 11

evidence used to justify general indications.  But I'd 12

like to kind of take a big step back.  This is Mount 13

Sinai, where I work.  I'm a simple surgeon.  I cut and 14

sew and do my best to stamp out disease.  That little 15

arrow shows the third floor, which is where we have 16

three surgical robots that we use in our surgical 17

procedures.  I think that I'd like to commend the FDA 18

for handing out a white paper that really describes 19

how there are no surgical robots that we're using 20

right now.  And yet, the term robot is such a catchy 21

term, that we continue to use it even in this forum, 22
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although we acknowledge that there are no surgical 
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robots.  We talk about robotic-assisted surgical 2

devices.  Really, it's an electromechanical master-3

slave tele-manipulator.  And I guess you'd have to 4

throw the word software in there somewhere.  But it's 5

just such a mouthful to say that we call it a robot, 6

although really it's a tool that does what we tell it 7

to do.  And I think that's critically important when 8

you're trying to ask what level of evidence should we 9

use to justify its indications. 10

So what kind of general purpose surgical 11

instruments have the potential to do great harm?  12

Well, we heard just a few moments ago someone on the 13

panel in the last session mention that the robotic 14

assist device, by expanding the surgeon's 15

capabilities, could potentially expand the ability to 16

cause great harm.  Well, we don't need a robot to do 17

that.  All we need is this.  I hate to break it to 18

you, but all you need is a clamp or a scalpel or a 19

needle driver to potentially cause great harm.  These 20

are simple surgical instruments which have been used 21

for thousands of years.  And yet, used improperly, any 22
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one of these can lead to a lethal outcome.   
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So it's important to recognize that the 2

basic actions of surgery, whether you're cutting or 3

clamping or passing a suture through or applying 4

energy to tissue, are very much the same, whether 5

you're using a robotic device, robotic-assisted 6

device, excuse me, or traditional surgical 7

instruments.  Well, you might say, well, that's fine 8

and dandy.  But they're so simple, you can't compare a 9

robot to a scalpel because the level of complexity is 10

so different.  And yet, in the operating room, we use 11

a lot of mechanical devices like staplers, energy 12

devices like electrosurgical devices and some very 13

complex electromechanical devices, many of which 14

involve software and involve a very complex bit of 15

technology being added to the surgical paradigm.  So 16

we do have a lot of experience using very complicated 17

devices that have a lot of software involved that can 18

potentially fail or cause issues that are not directly 19

related to our mechanical actions of our hands.   20

So again, how can you compare a scalpel to a 21

complex robotic-assisted surgical device that has, you 22
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know, a console and software and hardware and 
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electronics?  It's just an orders of magnitude 2

different.  And I think what I would like to do is 3

take a big step back because right now we only have 4

one robotic-assisted surgical device, and that's our 5

Intuitive device.  And so, we're talking about many 6

things in terms of this paradigm of a big, complex 7

surgical device.  But I think it's important to take a 8

big step back to think about what is happening with 9

the evolution of technology.   10

I mean, if you asked what a drone was in 11

1970, someone would show you a picture of what you see 12

on the left.  That's a complex military drone which 13

basically serves one purpose, which is to serve as a 14

target to get shot down by military planes.  What's a 15

drone now?  Well, a drone is not a million, billion-16

dollar project.  It's something you can buy online for 17

$1,000 or $2,000.  You can use yourself and it has 18

vastly enhanced capabilities compared to what a drone 19

was.  Why is that?  Because the technology for both 20

the software and the hardware side has advanced so 21

incredibly that not only is it much more capable, but 22
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it's much more accessible and much more common.   
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I don’t have to talk with you about what's 2

happened to computers.  That's the Cray-1, which some 3

of the older computer scientists might remember from 4

the 1970s.  But that was the one which was going to 5

put the mainframes of old to shame.  Eighty MFLOPS, 6

floating-point operations per second, was the power of 7

that computer.  And that was replaced by the Cray-2.  8

I believe that was around 1990, which was the most 9

powerful computer in the world at the time.  1.2 giga-10

floating-point operations.   11

Well, go a couple orders of magnitude beyond 12

that to get just what the graphics processor in your 13

iPhone can do and that's where we are now.  And it's 14

an incredible change from just a couple of decades 15

ago.  And the reason that I'm bringing all of this up 16

is I think that ultimately the Intuitive device is a 17

remarkable device.  And I don’t want to say anything 18

too negative about it because I might get ganged up on 19

in this room.  But that being said, it's a first 20

generation device.  It's a brilliant device in the 21

same sense that the Cray-1 was a brilliant device.  22
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But where it's going to go in five years or 10 years 
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is going to be beyond our imagination right now.   2

And I think we have to be careful to create 3

a regulatory environment which is not going to focus 4

on the Cray-1 of robotic-assisted devices that we have 5

right now but is going to allow for the fact that 6

devices are going to get much more simple to use, much 7

more integrated into our everyday lives.  And I think 8

the biggest difference is that if you look at those 9

Cray computers of old, those were devices which sat 10

off in a room and were used by specialists, as opposed 11

to pulling out your phone, which is something that is 12

done by everyone.  Everyone pulls out their phone and 13

they don’t think of it as using a complex, you know, 14

software-mediated device.  They think of it as using a 15

tool.  And I think that’s probably where the future of 16

surgical tools is going to be going. 17

So how do we currently regulate specific 18

uses of general purpose tools?  Again, I don’t -- I 19

can't speak as an expert on the FDA process because 20

I'm hopelessly outclassed in this room.  But 21

basically, we're going to -- there's the 510(k) 22
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process where you can show that a new device will cut 
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or staple or perform similarly to an existing device.  2

What I can speak a little bit more intelligently about 3

is how the regulation of a device or the use of a 4

device doesn't stop when the FDA clears it.  The use 5

of devices and use of certain surgical procedures is 6

still regulated on the hospital side.   7

So for example, as a general surgeon at 8

Mount Sinai Hospital, I have to get privileges in 9

order to do these operations.  And these privileges 10

are reviewed on a regular basis.  I have general 11

surgical privileges, which includes basic laparoscopic 12

surgical privileges, things like taking out an 13

appendix, doing a laparoscopic cholecystectomy.  But 14

on top of that, I need to get specialized advanced 15

laparoscopic privileges at my hospital to perform the 16

more complex laparoscopic operations such as colectomy 17

or splenectomy.  And I also do bariatric weight loss 18

surgery.  So I need special privileges for that as 19

well.  And then, some obscure operations like donor 20

nephrectomy, that's a single operation which is felt 21

to be so specific, which it has its own credentialing 22
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process just for that single operation.   
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And similarly, for robotic-assisted surgery, 2

how do we regulate robotic-assisted surgical devices 3

at the hospital level at my hospital?  Well, you need 4

to demonstrate proof of training.  And that proof of 5

training can either be something that you learned 6

during your residency training program, or something 7

that you learned in a fellowship or by taking a formal 8

didactic course.  You need to prove that you have 9

observed the robot in use in three cases.  You then 10

need to perform anywhere from three to five cases for 11

which you are already credentialed as a laparoscopic 12

surgeon.   13

So we've talked a little bit about that 14

backup, what do you do if the robot fails.  Well, you 15

have to be skilled enough to do the operation either 16

through a laparoscopic or through an open approach.  17

All of the above information is then presented to a 18

credentialing board for group review and discussion.  19

And if the credentialing board feels that all of these 20

requirements have been met, the surgeon is then 21

approved to use the tools to do these operations.  And 22
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then, the robot cases all get logged into a registry 
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so they can be continually assessed as part of a 2

quality improvement process.  So even after you've 3

been credentialed, you have to continue to demonstrate 4

good outcomes in order to get re-credentialed when you 5

reapply after two years.   6

So what level of evidence really is required 7

to justify general use indications?  And I think what 8

you have to ask is what are the robots that we're 9

talking about doing.  We focus very much on the 10

Intuitive device because that's what's out there now.  11

But future robots are going to do things which current 12

surgical devices do.  They're going to grasp.  They're 13

going to cut.  They're going to apply energy to 14

tissue.  They may apply staples to tissue.  They may 15

work through a laparoscopic system where they're 16

working through ports into the abdominal cavity or 17

other body cavities or maybe future robots will work 18

without working in a body cavity as well, working on 19

the skin or on the surface of the body. 20

Everything that we're talking about is a 21

very general action.  It's not specific to any one 22
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organ or one surgical procedure -- cutting, sewing, 
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applying energy.  So why is it?  Well, we've heard a 2

little bit in Myriam's talk about why the Intuitive 3

device has become so closely identified and associated 4

with certain operations.  And that's not due to the 5

specific design of the device.  But it's because the 6

device is very useful when you're working in narrow 7

spaces.   8

It's very -- its ease of use is particularly 9

valuable to certain surgeons such as urologists and 10

gynecologists who found the interface more akin to 11

open surgery than laparoscopic surgery.  And it's a 12

very appealing interface for surgeons who have not 13

spent a lot of time training with straight 14

laparoscopic instruments but find the appeal of an 15

articulating instrument more useful.  And again, it's 16

a business and the business was marketed to individual 17

specialties.  And for that reason, it developed more 18

of an audience in certain specialties than other 19

specialties.   20

So just to summarize, I would say that the 21

level of evidence required should reflect the actions 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

146 

that the device is doing.  The level of evidence 
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should parallel existing devices of similar function.  2

So the device obviously needs to have a reasonable 3

assurance of safety.  The device should have a 4

reasonable assurance of effectiveness.  The evidence 5

needs to be bench testing, animal and cadaver testing, 6

but outcome testing for a robotic-assisted surgical 7

device I feel, despite the complexity and despite the 8

addition of electronics and software-mediated 9

interfaces, I feel that the outcome testing is as 10

unnecessary as it would be considered for a grasper or 11

a scalpel or a stapler or an energy device.   12

Again, that's -- I think that's an IBM 13

System 370 up there, which again, some of the older 14

computer scientists might remember.  This was kind of 15

the standard computer which existed for many, many 16

years and yet is not nearly as powerful, again, as 17

just the graphics processor on your iPhone.  But it's 18

hard for me to imagine that the mainframe and terminal 19

paradigm that was used back then or is currently being 20

used as our robotic surgical paradigm is going to 21

persist.   22
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I think that future robots are going to 
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become invisible.  They're going to have familiar 2

interfaces.  They're going to ultimately become truly 3

intuitive to the point where you don’t even need 4

anything beyond a standard surgical residency to use 5

them.  So on that note, I thank you for your attention 6

and I look forward to the panel discussion. 7

[Applause.] 8

DR. CLAIBORNE:  Thank you, Dr. Herron.  At 9

this time, we'd like to transition to our next panel 10

discussion.  Moderators, Dr. Ashar and Dr. Steven 11

Nagel, please come up.  I would like to make one 12

administrative announcement.  If you are scheduled to 13

speak this afternoon and you haven't done so already, 14

please give your presentation to Wes, sitting over 15

here.  Thank you very much. 16

PANEL DISCUSSION:  GENERAL SURGERY; TYPES OF 17

PROCEDURES; SCOPE OF LIMITATIONS; OTHER GENERAL 18

INDICATIONS 19

DR. ASHAR:  Right.  I think we'll go ahead 20

and get started.  And I'll first have my co-moderator 21

introduce himself.  And then, I'll have the 22
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individuals who are on the panel who haven't yet 
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spoken and provided their thoughts, to provide some 2

opening remarks.  So, Dr. Nagel? 3

DR. NAGEL:  Thank you, Dr. Ashar.  Steven 4

Nagel.  I am a medical officer in the Division of 5

Surgical Devices.  And the FDA cannot thank you often 6

enough for participating and such a thrill to be in 7

the presence of such a great wealth of knowledge.   8

I am a surgical oncologist.  So I can 9

identify with Dr. Choset's class in that I know 10

nothing about robots.  But this is not about robots, 11

robotically assisted surgical devices.  It's really 12

about platforms and systems.  And so, with that, we've 13

challenged this panel with a series of questions.  The 14

FDA has cleared, as we've heard in our last talks, 15

general surgical indications such as general 16

laparoscopic surgery, general gynecological 17

laparoscopic surgery.  However, specific indications 18

for use are typically supported by additional data.  19

And it's this additional data that we would like to 20

tease out, for which preclinical or animal or human 21

studies would be indicated to demonstrate 22
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effectiveness and safety.  So it's our job to 
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facilitate bringing to the market safe and effective 2

devices.  But how do we determine that they are safe 3

and effective?  4

We have a distinguished panel.  In addition 5

to Dr. Curet and Dr. Herron, we've got Dr. David 6

Earle, from Tufts University.  We've got Dr. Professor 7

Warren Grundfest from the University of California, 8

Los Angeles.  And we've got Dr. Steven Schwaitzberg 9

from the University of Buffalo School of Medicine.  I 10

did my surgical oncology fellowship at Roswell Park.  11

So Buffalo is dear, but thankfully nowhere near to my 12

heart.  So with that, Dr. Schwaitzberg, I would ask if 13

you could please lead off and follow up on these 14

comments of your own, if you would.  And then, we'll 15

get to our questions. 16

DR. SCHWAITZBERG:  Thank you, Dr. Nagel.  17

Thank you, Dr. Ashar.  I assure you that I'm not 18

nearly as smart as Dan Herron.  So I might be the 19

dumbest person here.  But you know, I thought, picking 20

up on what Dan said, as we get to the -- when we look 21

to the history of surgery and when we go back a couple 22
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hundred years, we weren't nearly as compartmentalized 
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as we are today.  A surgeon did colectomies and 2

hysterectomies and orthopedic surgery and kidney 3

surgery and spleen surgery. 4

And so, there, the artificial nature of the 5

market and business of the surgical specialties are 6

not inherent to the world of surgery itself.  You 7

know, the surgery of the abdomen, general surgical 8

training still includes work on kidneys and spleens 9

and colons and ovaries and uteruses.  And so, you 10

know, our distinction between a tool that can take out 11

a kidney and a tool that can take out a spleen and a 12

tool that can take out a colon is foreign to the roots 13

of our training.   14

So we -- you know, and I'll talk a little 15

bit more about this, this afternoon.  But we're more 16

interested in asking the question, doe the tool do 17

what it says it can do and is there a general working 18

environment for which that is generally applicable to.  19

So that would be sort of the way I would frame the 20

question, which really goes back a hundred years, is 21

making these fine distinctions between specialties for 22
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the organs sitting in one little abdomen is foreign to 
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the concept of the nature of surgery. 2

DR. NAGEL:  Thank you.  Thank you very much.  3

This is a very appropriate way to lead this off.  Dr. 4

Earle, my condolences on the Sox.  But maybe you could 5

just take a few moments to expand on this and take us, 6

as you would like to forget the past, I understand, 7

into the future of these questions. 8

DR. EARLE:  Thank you.  I’m actually a 9

Yankees fan.  So that's okay.  You know, as we talk 10

about all this stuff and as I was listening to the 11

other session a little bit, it dawned on me that the 12

FDA's all about safety and effectiveness and trying to 13

do both of those things at the same time with an 14

approval of some tool or device or food or whatever.  15

And I don’t think that that can be done actually.  I 16

think it's impossible.  I think that the role should 17

be that it's safe, right?  That's the mission, is to 18

protect our citizens and get them new stuff that's 19

really good.   20

But we don’t know what the effectiveness is, 21

particularly in the long run.  We don’t have the 22
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outcomes data.  And that is only going to come after 
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it.  And there was a lot of talk about the post-market 2

surveillance.  And I'll just give -- you know, and 3

there's a lot of talk about definitions.  And a couple 4

of concrete examples about that, when we try to define 5

everything in a complex environment, it's just not 6

possible.  LASIK surgery, for example, fits the 7

definition of an RASD perfectly.  But it's completely 8

-- we're not even talking about that at all.  Even 9

some of the staplers that we use and some of the 10

electrosurgical units that we use, like Dan was 11

saying, it's software.  It's hardware.  It fits that 12

definition.  However, it's totally different.   13

And I'm going to say that we're complicating 14

it a bit too much.  I mean, we can do as much damage 15

with a scalpel or an index finger as we could do with 16

some of these other things.  So I think it's a little 17

bit more about the safety.  And when talking about 18

substantial equivalence, what's included in that is if 19

it was marketed and used before 1976.  No regulation.  20

Just that's okay if it's -- you know, if you won a 21

World Series in 1918, you must be good enough to win 22
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it now.  And I just -- I think that there's a couple 
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of devices out there that I'll use as an example.   2

There's a gel that was approved with the 3

predicate device was a needle.  It's a dissecting gel 4

and it's in a lot of food and all that.  But that 5

doesn't even make any sense to me.  There was an 6

adhesion barrier but not called an adhesion barrier.  7

It's called a tissue separating thing that was an 8

absorbable thing, approved for hernia repair, which no 9

one would even think about using it for a hernia 10

repair.  There was a radiofrequency device for reflux 11

disease that was approved after zero human uses.   12

Yet there's a gastric stimulator device that 13

is still only has an HDE approval, like a humanitarian 14

device exemption approval, after hundreds of implanted 15

devices and proven to be safe.  Effectiveness is still 16

out there because time will tell on that.  And so, I 17

don’t think that the current process is adequately 18

addressing the vision and I think you can change it. 19

DR. NAGEL:  Thank you.  That's a great way 20

to lead it off.  Actually -- 21

[Laughter.] 22
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DR. EARLE:  If you hadn't traded Babe Ruth 
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to the Yankees, you would have won more World Series. 2

DR. NAGEL:  So Professor Grundfest, we've 3

heard from your colleague, Dr. Rosen.  And we've heard 4

Dr. Rosen suggest that this is something that could be 5

analogous to the way the airline industry has taken us 6

forward in terms of mitigating risk.  However, on a 7

more basic level, Dr. Choset has clarified for us the 8

considerations and distinguishing between general 9

indications, general use indications and specific 10

indications.  Could you give us your thoughts in 11

elaborating on this? 12

DR. GRUNDFEST:  Sure.  So a couple of 13

things.  One, I want to thank the FDA for putting this 14

meeting together and thank both of you for holding 15

this session.  I think that when you're evaluating 16

both safety and efficacy, this is a risk-benefit 17

analysis.  And you can go too far any one direction 18

and you get no benefit at all.  So as the FDA is 19

forced to consider both as they're evaluating 20

incremental or revolutionary devices, they have to, as 21

a regulatory agency, ask themselves what makes sense, 22
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what makes common sense.  I don’t think you can start 
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from the beginning and throw out the entire regulatory 2

framework.  On the other hand, I think, as previous 3

examples showed, you need to make some modifications 4

to allow for innovation and that innovation sometimes 5

can make for some fairly significant change. 6

In the area of robotically assisted surgical 7

devices, clearly a lot of these may have different 8

form and different factors that existed before 1976.  9

But the functions of surgery haven't changed.  And our 10

ability to manipulate tissue, although more 11

sophisticated in their control mechanisms, are really 12

much the same knife, fork and spoon as existed for 13

hundreds of years.  We're still cutting tissue.  We're 14

still coagulating tissue.  But as Russ Taylor pointed 15

out quite elegantly, it's an information superhighway.  16

We're now beginning to get much better information as 17

to the location, as to previous outcomes data.  And 18

that is hopefully better informing what procedures we 19

choose and how we choose to perform them.  So 20

incorporating that information into the choice of 21

surgical procedure hopefully will improve our 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

156 

outcomes. 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

Now, how we choose to use that information 2

and how we act on it is really what's being affected.  3

Now, at the individual level, some of that 4

occasionally is put into place.  Clearly the Intuitive 5

Surgical robot is successful in large part because it 6

provides better imaging, better capability to see and 7

better controls than the average surgical hand could 8

perform in tight spaces.  Is the scissors any sharper?  9

Or is the grasper any tighter?  Well, in some cases, 10

we've proven in our own laboratory that you really 11

can't feel how strong that mechanical linkage is.   12

And so, there is potential for improvement 13

in using haptic feedback and understanding the 14

strength of that and all out for additional 15

information.  But there will be the need for 16

interoperability, interchangeability in the regulation 17

of these devices.  There will need to be some 18

standards of performance as these devices go forward 19

into what kind of functions they perform.  And so, in 20

terms of general application, well, if you have a 21

general surgical robot, maybe it should conform to a 22
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certain set of applications or a certain set of 
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functionality as opposed to if you have a 2

neurosurgical robot.   3

But nobody's written those definitions yet 4

and I think maybe the FDA, as it produces its guidance 5

documents, might want to think about what the 6

functions of a general surgical robot should be for a 7

neurological robot versus a gynecological robot.  But 8

the underlying functions of cut, coagulate, et cetera, 9

those are pretty well-defined. 10

DR. NAGEL:  So this is a very important 11

paradigm, the difference between general surgery and a 12

general surgical indication.  Dr. Curet outlined that 13

very nicely for us.  And if I could, Dr. Curet, have 14

you to follow up, after I ask Dr. Herron, who 15

explained that at Mount Sinai, for example, you have a 16

process of determining a level of limitation.  But how 17

can that scope of limitation of a general indication 18

for an RASD device be effectively communicated to 19

surgeons and to patients?  We've heard some of your 20

expert colleagues, for example, say that, you know, 21

there are gynecologists who have done tens of 22
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thousands of hysterectomies radically and then 
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thousands of laparoscopic hysterectomies and have 2

trained in these devices.   3

We're going to have a session tomorrow on 4

training.  And they've done 25 of them.  But that 5

doesn't mean that you can effectively communicate 6

these limitations to the patients.  So the question 7

is, again, how can the scope and the limitations of a 8

general indication for robotically assisted surgical 9

device be effectively communicated to surgeons and to 10

patients?  I'm going to give her a second to think 11

about this because I'm sure she's going to have a 12

little slightly different take than you will. 13

DR. HERRON:  I think there's two issues.  14

There's the safety of the surgeon and there's the 15

issue of the safety of the tool.  And the scope of 16

indications for a surgeon may be the same or different 17

from the scope of indications for a device.  So I'm 18

trained in a number of different procedures and I'm 19

privileged or credentialed in my hospital to do a 20

number of different procedures within the abdominal 21

cavity or the chest cavity.  As from a -- your 22
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question is, you know, how does that get communicated 
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to a patient.   2

The patient really wants to know am I a safe 3

surgeon or a capable surgeon in terms of doing a 4

specific operation.  And I feel like they are not as 5

focused on the specific tool which I am using to 6

accomplish the safe operation.  They are not focused 7

on whether I am using a robot-assisted device or 8

whether I'm using an energy-assisted device or whether 9

I'm using a software-mediated device.  They're 10

interested in knowing whether or not I'm going to 11

perform their operation safely and effectively. 12

DR. NAGEL:  Please, Dr. Schwaitzberg? 13

DR. SCHWAITZBERG:  So there are so many 14

parallels to the early days of laparoscopy to what Dan 15

just said.  And so, having been there at the 16

beginning, patients used to walk into my office asking 17

for laser laparoscopy.  And I had stopped using the 18

laser after about case number three.  It had sat in 19

the corner of the hospital where Dan trained.  And I 20

would have to spend more time telling them that not 21

using the laser was better than using the laser, that 22
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occasionally patients would say, well, I'm going to go 
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find somebody who will use the laser, which I found 2

kind of mindboggling.  So one day, I said to somebody, 3

okay, I'll use the laser and I brought the laser into 4

the room.  I'd never actually turned it on or 5

anything.  But they saw the laser in the room and they 6

were comforted.   7

But I think Dan's point is completely 8

correct.  It's the safety of the surgeon.  And so, as 9

people adopted laparoscopy, some people came to it 10

very early and had a big practice doing lap choles and 11

you could do a thousand cases to cut their teeth on.  12

But a surgeon came to me from another hospital system 13

who was just a master endocrine surgeon, had never 14

done a lap chole and he said, I want to learn how to 15

do laparoscopic adrenalectomy.  And I sort of 16

scratched my head and go, well, come back after you've 17

done, you know, a couple hundred lap choles and we can 18

talk about it.   19

But what I really learned out of this 20

process was his mastery of anatomy, his mastery of the 21

exposure, his mastery of the dissection, his mastery 22
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of the surgical landmarks put him so far ahead of me, 
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who was already doing lap adrenalectomies but hadn't 2

done the total case numbers he had done in his career, 3

that his learning curve to laparoscopy, which is your 4

question about the gynecologist, their learning curve 5

to the robot is completely different than people 6

starting at ground zero.   7

If I do a robotic cholecystectomy and, I 8

admit I haven't done that many, the fact that I've 9

done more than 2,000 lap choles will still make me a 10

safer surgeon than tomorrow's graduate resident who 11

might have done a hundred in their training overall.  12

So I think Dan, your comments are exactly on target. 13

DR. NAGEL:  So Dr. Curet, like every surgeon 14

that I know, I'm in the operating room and I have 15

something in my hand and I'm going to use it the way I 16

think is best for my patient.  I don’t read labels.  I 17

don’t read indications for use statements.  How should 18

the FDA facilitate and how do you effectively 19

communicate the scopes and the limitations of these 20

devices to surgeons and to patients? 21

DR. CURET:  Well, Dr. Nagel, I would say a 22
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couple of things.  I think one of the issues you're 
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trying to get at here is what does a surgeon 2

understand when a device is cleared.  And I think, as 3

has been stated by all three surgeons on this panel, 4

the surgeons here see it as a tool and therefore they 5

can use it in all the procedures they think it's 6

appropriate to use it in, just like they could use an 7

alternative tool.   8

And I think that that is what I was trying 9

to speak to in my presentation, that a general 10

indication to a surgeon means that this can cut and 11

retract tissue and coagulate and suture and therefore 12

they can make the decision about what procedure to use 13

it in.  And that's where I think that we need to link 14

the list of procedures to the general indication so 15

that then you don’t have this disconnect between what 16

it's actually cleared for versus how surgeons feel 17

that it can be used. 18

DR. NAGEL:  So we heard you explain that you 19

feel and that many feel that these devices should be 20

assessed for safety and effectiveness the way you 21

assess an open device, if I got you right.  We also 22
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heard Dr. Taylor suggest that perhaps these 
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robotically assisted computer-controlled devices can 2

more effectively and safety perform certain functions 3

such as placing a needle through a single wall of a 4

vessel.  But you see, when a surgeon's doing it, the 5

surgeon has visual, tactical feedback and the surgeon 6

can think.  I'm looking forward to Dr. Chitwood's 7

comments on whether or not he feels that a surgeon can 8

more safely and effectively perform that function 9

compared to a robotically assisted surgical device.   10

I was chatting in the intermission with Dr. 11

Sedrakyan, who felt that, you know, this information 12

needs to be shared, that so-called black box that some 13

of our experts has suggested should be brought in to 14

this arena.  Well, that black box isn't shared.  15

Should this information be shared so that we can learn 16

about what works and what doesn't work and why it 17

doesn't work and how to improve it for the benefit of 18

patients? 19

DR. ASHAR:  You know, I wanted to follow up 20

on Dr. Curet's comment.  I think that, you know, there 21

is this theme that, you know, general indications in a 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

164 

surgeon's hands in the operating room will be 
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utilized.  The device will be utilized as a tool to 2

accomplish any given procedure.  And that all makes 3

sense.  The issue becomes, however, that, say, with 4

laparoscopy, there's not this pressing need among, you 5

know, users of the technology or manufacturers even to 6

indicate their device for specific operations.  I 7

mean, we've cleared laparoscopic tools as tools and 8

everybody understands that they facilitate access.  9

There's not this pressing need to indicate a 10

laparoscopic device for a specific operation.   11

But yet, that need exists with these 12

technologies.  And rightfully or wrongly so, it's 13

there.  So then, that begs the question if we want to 14

say that this technology can do a specific operation, 15

then what does the real clearance mean in the first 16

place, which is what I think you're getting at.  You 17

know, if it cuts, if it sutures, if it can work in the 18

space that a general surgeon would need the device to 19

work in, what can we assume are the procedures that 20

are encompassed by that general indication for general 21

urology or general surgery and when do we need to 22
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trigger additional assessment or recognize that it's 
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something different when we're looking for specific 2

claims? 3

DR. CURET:  Well, I would view things a 4

little bit differently with laparoscopy.  I mean, I 5

grew up in the era of laparoscopic surgery and I was 6

trained to do a specific procedure with these tools, 7

and no differently than people use the da Vinci 8

Surgical System to do a surgical procedure.  So I 9

think the -- you know, there's not such a difference 10

in terms of how surgeons see it and how surgeons use 11

it. 12

DR. ASHAR:  Right.  I understand that 13

completely.  I think I trained about the same era.  14

But what I'm getting at is while surgeons aren't 15

drawing that distinction, manufacturers and the 16

industry may be drawing that distinction.  And their 17

need to communicate to surgeons what the capability of 18

their technology is rather than just putting it out 19

there as a general indication, there's a need to train 20

and to market specific indications.  And then, that 21

begs the question, what does that mean when, you know, 22
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we have just evaluated it to cut and tie and suture 
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and manipulate in particular body cavity or space.   2

But now, we're saying, oh, okay, you can do 3

a Nissen fundoplication.  Should that mean anything 4

more or, you know, you know, when you get that general 5

indication, does it mean that everything is, you know 6

-- it's all operations regardless of outcomes 7

associated with that.  And that's fine.  I mean, if 8

that's -- but we need to be able to understand what 9

our clearance for general indications means.  And 10

surgeons need to understand that.  And moreover, the 11

patient needs to understand that. 12

DR. CURET:  So I will just say that the 13

laparoscopic companies did promote and market and 14

train to specific procedures.  So again, I think there 15

wasn't that much of a difference between the way the 16

laparoscopic companies saw it and the way the robotic-17

assisted surgical devices are seeing it.  But I think 18

that that was the example I was trying to draw with my 19

colorectal versus colectomy versus right colectomy.  20

So you know, you've got a general laparoscopic 21

indication and you're going to use it for colorectal 22
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procedures.   
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The fact that it can do all of the steps 2

that are required to do that colorectal procedure and 3

it can do all of the tasks that are required to do 4

that colorectal procedure is covered in the general 5

indication.  And you should be able to demonstrate 6

that with bench data or with animal data without then 7

saying that you need even more data to go into the 8

specifics of a right colon or a left colon because 9

it's the same tasks.   10

How you put all of those together and what 11

you see are based on the surgeon's knowledge of that 12

procedure, not on the specifics of whether that device 13

can cut on the right side of the colon or can cut on 14

the left side of the colon. 15

DR. ASHAR:  I agree.  Others?  Dr. 16

Grundfest?  Dr. Earle, I think? 17

DR. GRUNDFEST:  Yeah.  I think that there's 18

an important distinction to be made here.  having 19

trained prior to this era of laparoscopic surgery and 20

having brought in a lot of laparoscopic techniques and 21

run literally hundreds of laparoscopic training 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

168 

courses, the surgical training, because it requires -- 
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when it was first introduced required expensive 2

instrumentation, there was a greater barrier to 3

learning the technology.   4

But the analogy to laparoscopic work is 5

pretty strong.  The analogy is that surgeons are 6

required to get trained.  And I think that incumbent 7

on all surgeons is this need for training and 8

credentialing.  And to the extent that the FDA does 9

not regulate the practice of surgery, it is incumbent 10

on the individual surgeon to get trained.  The 11

dividing line is therefore sort of left to the 12

companies to how much emphasis they place on training.   13

But to some extent, that is within the 14

purview of the agency because the agency has the right 15

to say if you are untrained, you are dangerous and 16

therefore not safe.  And so, companies that provide 17

training should -- and provide clear indications for 18

use therefore have a safer path to the market and are 19

safer for the patients who are undergoing these 20

procedures.  So there has to be some reciprocation, if 21

you will, companies that clearly define what 22
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procedures their devices are used for under general 
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controls and in general surgery, whether it's a 2

splenectomy or a colectomy.   3

But clearly define the indications for use 4

and show that it can be used in those procedures I 5

think and provide surgeons with the training to do so 6

should -- whether it's extra credit or whatever you 7

want to call it in regulatory terms, get a clearer 8

path to market than someone who just provides basic 9

information that says ergo use the device because 10

clearly the surgeon is then left to figure out how to 11

do that procedure.   12

But as the technology evolves and as the 13

surgeons become more and more familiar with various 14

instruments, this becomes one more tool in the toolkit 15

to do a large number of procedures within the bulk of 16

surgery called general surgery or gynecological 17

surgery or urologic surgery.  I think it's incumbent 18

upon the manufacturers to define what that array of 19

procedures is within the general category of urology 20

or gynecology or general surgery once the indications 21

for use are defined. 22
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DR. ASHAR:  Dr. Earle? 
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DR. HERRON:  So I think -- 2

DR. EARLE:  I just wanted to -- oh, sorry.  3

I just wanted to make a comment about how to 4

communicate to the patient and the surgeon about these 5

new devices.  And that's -- it's informed consent.  6

That's how it gets to the patient primarily.  and I 7

think that the FDA could somehow -- and you have to 8

get into the details -- have the manufacturer, instead 9

of just marketing it and say this is the greatest 10

thing for this, say, well, this is a great thing and 11

people are using it for this.  But you need to, as 12

part of using this device, agree to talk to your 13

patients about the informed consent to say maybe you 14

didn't do any of these before.  You only did it in an 15

animal lab or whatnot.  And having done a lot of new 16

procedures and used new devices that have never been 17

done, people, if you're honest with them -- I mean, I 18

want the same thing.  I want honesty and integrity 19

from my surgeon.  And if they care, they'll say, well, 20

if you -- I'll come back after 10 more.  Then let them 21

come back after 10 more.   22
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But somehow getting into the informed 
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consent and having that even in the marketing tools to 2

say we don’t know the effectiveness yet, it goes back 3

to that because we don’t have that outcomes data.  But 4

it's a new device.  It's safe.  And I think that it 5

can be used that way.  And then, with regards to the 6

general versus the specific indications, I don’t think 7

it's possible to list every indication.  I think that 8

-- and I'm going to use hernia as an example, since I 9

mostly do hernia surgery.  About 95 percent of what I 10

do is hernia surgery.   11

There's a big push right now in general 12

surgery to start using the Intuitive device for doing 13

hernia repairs.  And they really want more and more 14

because it's from a business perspective.  It makes a 15

lot of sense, right?  There's a million hernia repairs 16

a year in the United States.  I mean, everybody's got 17

one or they know somebody that has one.  And so, all 18

you need is 10 percent of that, right, to grow your 19

business model.  And there's nothing wrong with that, 20

right?  We're in business to do good but also to make 21

money, you know?  That's what drives everything.   22
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Having said that, I got -- I watched a 
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webinar where there was being -- hernia was being 2

taught.  And it was -- and the video, which is on 3

YouTube actually, was the worst hernia repair I've 4

ever seen.  It was dangerous to the patient.  And 5

that's what we need to -- and a specific indication, 6

however, won't fix that.  And from the manufacturer's 7

side, they're going to say, well, we're just teaching 8

the device.  We're not teaching surgery.  We're not 9

teaching hernia repair.   10

And there's got to be something that the FDA 11

could say, a way to say, well, you have to know the 12

space you're in and you have to have patient safety 13

first.  And that's -- and you could put that language 14

in there without having a specific indication because, 15

as Dr. Curet was mentioning, that has negative 16

unintended consequences as well.  It's just too 17

complex to try and define every single scenario. 18

DR. ASHAR:  Okay, great.  Dr. Herron? 19

DR. HERRON:  Well, I would just add I think 20

those points are all very well taken.  There are so 21

many tools that we use in ways that we couldn't have 22
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imagined using them when they were designed.  When I -
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- when laparoscopic staplers came out, they were much 2

different from open staplers because they had to fit 3

through a very small opening.  And certainly none of 4

the manufacturers would ever say use this for open 5

surgery and yet after becoming very familiar with 6

them, I found that even on the rare instances when I 7

do an open operation, I will prefer the laparoscopic 8

staplers because they can fit into smaller spaces.  I 9

find them much easier to manipulate.  And they give an 10

excellent result.  And that's not something which they 11

were designed to do but it's something which the 12

surgeon, you know, drawing on experience from the past 13

and experience using the device can apply them to.  14

And I think when you get over-specific in the 15

designations for your devices, you lose out on those 16

opportunities. 17

You know, from the FDA standpoint, there's a 18

focus on safety and efficacy and that's appropriate 19

obviously.  But from a surgeon's standpoint, I think 20

there's an appreciation that any tool is only as safe 21

as the surgeon who's using it.  And you can -- you 22
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know, again, going back to my example of a scalpel, a 
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scalpel is a very dangerous tool.  But we can use it 2

safely because we're trained and we're credentialed 3

and we're followed up on by our credentialing boards 4

and by our morbidity and mortality conference every 5

week.   6

But as a surgeon, I'm not interested in -- 7

the concept of safety doesn't make sense to me because 8

I know that even a simple straightforward surgical 9

instrument can be very, very dangerous.  But what I 10

want is predictability in a device.  At least when I 11

pick up a scalpel, I can predict how it's going to 12

behave.  It's not going to wiggle in my hand.  It's 13

not going to fall to pieces and when I apply it to 14

tissue, hopefully it won't explode.  And that 15

predictability is reassuring to me because I can use 16

it in the way in which I'm intending to use it.  And I 17

would expect the same thing from my robotic-assisted 18

devices, that the device itself is not going to be any 19

safer than I am.  But it should behave predictably. 20

DR. ASHAR:  Great.  Dr. Schwaitzberg? 21

DR. SCHWAITZBERG:  A couple of comments.  22
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First, you know, the room is packed with, you know, a 
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bunch of brilliant clinicians.  You know, there's 2

Dennis Fowler, who did the first laparoscopic 3

colectomy.  Jay's here.  Adrian Park just walked in 4

the room.  And you know, we're in transition right 5

now.  The way we were in transition in laparoscopic.  6

And having been a person who did amongst the first of 7

every laparoscopic procedure, not all of them, but 8

often saying to patients, this is the first one in 9

this hospital, this is the first one in Boston, the 10

first one in New England, this conversation is about 11

personal accountability and that the profession needs 12

to police itself.  And this is really where the 13

tension in the room comes from.   14

So I'll take a potshot at our moderator.  15

Every surgeon should read the IFU for every device 16

that they use in the operating room.  To me, 17

personally, my warpath is energy devices.  For people 18

who know me personally, started the fundamental use of 19

surgical energy where my mantra is very clear.  If 20

you're using an energy device and haven't read the 21

IFU, shame on you if you hurt somebody.  And that 22
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goes, whether it's a harmonic scalpel, a bipolar 
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device, a robot, a pair of scissors, an argon beam 2

plasma coagulator.  It really doesn't matter.   3

I'm not willing to make distinctions between 4

an RASD and a harmonic scalpel in terms of our 5

personal accountability to be the masters of our 6

tools.  And so, that said, my -- and I'll go more into 7

this, this afternoon, my position is that the 8

profession has to step up and be more accountable.  I 9

personally think it's great to have general training 10

on devices.  But when it comes to the indication for a 11

specific operation, I don’t want any company teaching 12

me.  I want my colleagues teaching me.  I want my 13

professional medical association setting out he 14

guidelines about how many I should do, working in 15

partnership to gain knowledge from the manufacturers 16

about the uses, the limitations, how to make that 17

better.   18

That came out in the SAGES white paper about 19

the nature of our transparent, above-the-board, 20

collaborative, for-the-patient communication.  And 21

really, that's where this needs to go.  The societies 22
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need to step up.  They need to have these 
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communications.  They need to communicate with the FDA 2

and say we're available to provide written general 3

wisdom on what we think the training pathways should 4

be in residency, if you're already in practice, and 5

it's our responsibility to teach the profession of 6

surgery to our colleagues, using the tools to their 7

maximum effectiveness, as provided by the device 8

manufacturers. 9

DR. NAGEL:  So Dr. Schwaitzberg, I would 10

answer that with the way I've answered all of my 11

professors.  You're right.  Absolutely.  We should.  12

But in reality -- in reality, surgeons will get in the 13

operating room and, as Dr. Curet explained, they'll 14

say, you know, this is cleared for a general 15

laparoscopic indication.  And I'm going to do what I 16

think is in the best interest of my patient.  We heard 17

Dr. Earle explain that, you know, what really matters, 18

you should go through an informed consent process, 19

explaining to your patient, which is what we're 20

trained to do, that I'm going to do what's in your 21

best interest.   22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

178 

But then, you get in there and you say, you 
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know what, general laparoscopic, I can take the colon 2

out with this, I can take the appendix out with this.  3

But we've also heard that the RASD devices of now is 4

nothing compared with what they're going to be in 10 5

or 15 years from now.  So how do we assess this risk?  6

The question from the audience for Dr. Curet is do you 7

think the FDA should require surgeons to report 8

adverse events for RASDs? 9

DR. CURET:  I think that reporting of 10

adverse events should be happening for any surgical 11

procedure.  There's a lot of initiatives now for 12

transparency of quality of outcomes.  And I think that 13

that is not unique to RASDs.  But it's something that 14

I think is valuable for the medical community as a 15

whole, for any surgical procedure. 16

DR. NAGEL:  Any other follow-up on that?  17

Please? 18

DR. EARLE:  So one of the things that 19

everybody talks about post-market surveillance and 20

safety and outcomes.  And nobody does anything about 21

it.  There are no concrete examples of what are we -- 22
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how are going to measure that.  And one of the things 
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that could be done -- I was just looking at the 21st 2

Century Cures Act, which just got passed by the House 3

a couple of weeks ago and it's on its way to the 4

Senate, has a lot of that stuff in there, has some 5

stuff to improve the regulatory path to get innovative 6

things in the hands of surgeon and access to patients, 7

but safely.  But there's still -- and they talk about 8

measuring things.  But there's no vehicle by which we 9

can do that.  And the NIH is going to get up to $1.75 10

billion a year for five years to do research on that.  11

The FDA is going to get $110 million a year for five 12

years to do some research on that.  And that could be 13

-- some of that money could be used to develop a 14

database of every operation, as Dr. Curet was saying, 15

and tap into all of the other existing databases to 16

make something that's minable.   17

And if we get that, we will find things that 18

where people are exceling and find out -- because you 19

want -- we want to talk about narrowing variability.  20

And I do some guideline development and whatnot.  But 21

you can't narrow your variability by taking the ends 22
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because the innovators have to stay out there.  You 
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only want to bring up the rear, so to speak, and make 2

things safer and better.  And you can't do that with 3

randomized controlled trials.  You can't do that.  You 4

have to do it with real-world data.   5

And I think by analyzing that data, putting 6

it in context, having regular meetings, maybe 7

something like this, maybe something more specific, 8

maybe specialty-specific.  And what Dr. Schwaitzberg 9

was saying about the societies need to step up and 10

have a role in that.  And we can, but we don’t have 11

that post-market tool.  And it could be developed. 12

DR. ASHAR:  You know, I have to say, Dr. 13

Earle, you have just astounded me because you first 14

started off this discussion telling us that perhaps we 15

should revamp the entire regulatory framework.  And 16

you've turned it around to bring it home to personal 17

accountability and making sure that informed consent 18

was in place, which I think others on this panel kind 19

of, you know, provided their two cents on ways that we 20

can work together.  And now, you've brought it back to 21

21st Century Cures.  So congratulations for that. 22
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One thing I wanted to ask you all is that 
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while we want these general indications and we want to 2

have a smart, pragmatic approach that's nimble, that 3

is responsive, that people understand, are there any 4

operations that probably shouldn't be considered?  5

Well, there's two questions I have.  You know, before 6

I get to that one, the first is while we've used 7

perhaps Intuitive Surgical's experiences as the basis 8

for some of this discussion, what we're really wanting 9

to talk about also are innovative platforms that there 10

is no human clinical experience out there.  They have 11

done the level of testing that we talked about in 12

panels one and two.  And they may or may not have 13

human clinical data.   14

If they go out without that human clinical 15

experience for general indications, what does that 16

mean?  Does that change our level of comfort when we 17

talk about, you know, human clinical testing and the 18

need for that testing and perhaps even higher need for 19

specific indication testing?  So that's the first 20

question.  Why don't I just stop there? 21

DR. SCHWAITZBERG:  Binita, are you talking 22
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PMA or 510(k)? 
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DR. ASHAR:  We're in the 510(k) realm.  I 2

think what Dr. Curet indicated was the general 3

indication to a specific indications guidance document 4

and the seven criteria by which we understand if a 5

specific indication kind of knocks it out of a 510(k) 6

review paradigm.  And to date, we've remained within 7

the 510(k) paradigm when considering specific 8

indications.  So for the purposes of this discussion, 9

we're still thinking about 510(k) review for, you 10

know, new, innovative platforms that may come forward.  11

You know, say they've done their requisite performance 12

testing but have no clinical experience and are 13

seeking general claims.  How comfortable are we with 14

that?  Dr. Earle? 15

DR. EARLE:  So some of that was addressed in 16

the SAGES guidelines for privileging and 17

credentialing.  It was written -- I was a primary 18

author on that.  It was a long time ago.  And those 19

were incorporated into the SAGES robotic consensus 20

statement.  And that had to do with the safe 21

introduction of new devices and procedures to 22
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patients.  And that's what it was all about.  It was 
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all about we have to innovate.  But we have to be 2

safe.  And the concept was, well, if we don't have 3

data, and this is why I said -- I didn't mean to sound 4

so negative about the initial -- sorry about that. 5

DR. ASHAR:  It's okay. 6

DR. EARLE:  And I don’t mean to say revamp 7

the entire process because there are iterative changes 8

that you need to go through.  But so Dr. Schwaitzberg 9

says are we in 510(k) or PMA.  Well, maybe there 10

should be another.  Maybe there should be 512(l).  I 11

don’t know.  But you know, you can make another thing 12

that is practical and useful that we can -- that 13

allows us to be safe. 14

DR. ASHAR:  Well, I think, you know, what I 15

need -- what we need from this panel is the scientific 16

questions.  I mean, you know, the regulatory paradigm 17

is intended to facilitate a process by which our 18

scientific review occurs in a systematic fashion.  We 19

are not creating the scientific data to fulfill the 20

regulatory requirements.  It's supposed to be vice-21

versa.  The science is supposed to drive things. 22
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DR. EARLE:  But you have those things 
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already, right? 2

DR. ASHAR:  So if you want a -- if you want 3

a 510(l) or some new thing, you have to tell us what's 4

missing from using our current tools and to see if we 5

could accomplish it using our current tools. 6

DR. EARLE:  So you have the safety component 7

already, the bench testing and make sure it doesn't 8

explode when you put it in and fall apart and all of 9

that stuff.  And I think that should be 10

extraordinarily rigorous because it has to be safe.  11

It can't break apart when we put it in somebody. 12

DR. ASHAR:  Dr. Grundfest? 13

DR. GRUNDFEST:  Yeah.  The question, in 14

addition to the bench testing and the pull-apart 15

testing, it's the ergonomics testing, is it safe.  16

It's the does it work well in the physician's hand.  17

Does it work well in a group?  And that -- there needs 18

to be some modicum of testing that allows it to get 19

into the market in limited test.  Now, that's usually 20

where the IDE comes in.  But it seems to me there's 21

got to be some path that allows introduction into the 22
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marketplace.   
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One will call it a limited 510(k) or 2

something where they report initial experience for the 3

first thousand cases or so, where you've got real-4

world experience.  But at the same time, you've got a 5

second clutch, if you will, so that particularly small 6

companies can get onto the market.  They know that 7

it's probably going to be safe in terms of performance 8

criteria.  But maybe it should have been a right-9

handed widget rather than a left-handed widget or 10

maybe they should have made more sizes because they 11

made it for men and it turns out most of the people 12

using it were going to be women and they have smaller 13

hands, or et cetera. 14

DR. ASHAR:  Right.  I think both Dr. Herron 15

and Dr. Schwaitzberg have comments. 16

DR. HERRON:  I just think it's important to 17

separate the tools from the operation.  Again, we've 18

talked about hernia repair.  Looking in the United 19

States today, how many different types of -- just 20

stick with one location in the body -- inguinal hernia 21

repair.  There must be somewhere between, what, 50 and 22
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100 different types of hernia repairs that are 
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commonly practiced today.  And to say that it's going 2

to be the tool which determines the outcome of the 3

hernia, you can use all kinds of different tools to 4

perform great hernia repairs or terrible hernia 5

repairs, as Dr. Earle was saying.   6

So I think that, you know, just as you can't 7

certify that a building is safe because it was built 8

with a safe hammer, I mean, you have to look at the 9

whole process.  And I think you want to create a 10

process which is not going to be overly restrictive, 11

overly cumbersome and overly preventive of innovation 12

DR. ASHAR:  So to paraphrase, you're saying 13

that the performance testing that we provide should be 14

sufficient and they should be able to permit their 15

device for general indications, leaving it in the 16

hands of surgeons to -- is that right, or -- 17

DR. HERRON:  I would argue that it's so -- 18

to go from the specification of a tool to the actual 19

outcome of an operation is so many steps removed, that 20

it becomes difficult to prove a causality. 21

DR. ASHAR:  I see.  Okay.  Great.  Thank 22
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you. 
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DR. SCHWAITZBERG:  So in many ways, you 2

know, the truth has to set us free.  And to do that, I 3

would echo David's concepts, that we need -- we need 4

data.  And we can never make -- we can never 5

completely make something safe at the individual 6

level.  There will always be drug recalls.  There will 7

always be car recalls.  There will always be medical 8

device recalls.  But without the information where the 9

information continually it's in a silo, we don’t get 10

to that make it safer than it was last week position.   11

I'll give you an example.  So I sit on the 12

GI/GU panel, as you know.  And there was a recent 13

approval.  And they went around the room and polled 14

how long should the post-marketing be.  And somebody 15

said two years and somebody said four years.  I go 10 16

years because it was an implant.  My email started 17

going off within minutes.  My texts started going off 18

within minutes.  And my point was if you're a 20-year-19

old and you get this implant, measuring it for 20 20

percent of the life of the device over the next 50 21

years seemed perfectly reasonably to me because I've 22
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been on other panels where we didn't have the long-
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term post-marketing data where we are voting on the 2

questions and the questions only that prevent us from 3

making the correct answers because we know about other 4

data. 5

And so, we've got to get -- once we 6

establish a general framework of safety, in order to 7

answer the question at the individual patient level, 8

you know, should this marketed device stay on the 9

market, we have to have -- you'll never be able to 10

collect enough data in advance.  We are not the 11

airline industry, where we can make pilots land in 12

simulators in Chicago, New York, L.A., Tokyo.  Every 13

time a surgeon goes off to train, it's money out of 14

their own pocket.   15

So unless we're going to change the 16

regulatory reimbursements and train people up to this 17

high level of proficiency that we keep on using the 18

airline -- and I'm a pilot, I love flying -- to this 19

high level, let's stop having arguments about what 20

airline pilots do because we don’t have a 21

reimbursement framework that's going to get us there 22
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any time in the near future.  But the best example of 
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this is the single-port surgery device.  We'll stop 2

picking on Intuitive for a while.  We'll pick on 3

Covidien instead.  So they 510(k)'d a market device 4

called the Sills port.  You make a bigger incision.  5

And they had the courage, and I applaud them publicly 6

for this, to do the randomized trial that said 7

compared to a little bitty whole in your belly button, 8

the bigger hole has more hernias.  And we didn't kill 9

people.  But we made hernias in people.   10

The profession policed itself on the basis 11

of data and far fewer single-port gallbladders are 12

done and they're done for kidneys and colons and all 13

other places where you make a good thing.  You could 14

never know that in advance.  You will never have a 15

regulatory framework that won't kill large companies 16

and small companies alike.  And I'm not a flag-waver 17

saying CE mark, CE mark.  And I love -- if you haven't 18

read it, read the FDA's document about all the devices 19

that were approved by CE mark that were proven to be 20

unsafe.  It's a great read and very sobering and eye-21

opening, if you haven't read it.   22
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So I'm not -- I'm not a -- you know, a 
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basher to the process.  But the answer will be in the 2

kind of data that David alluded to, with all these 3

monies coming up, allowing us to come back and 4

reflect.  And this is this limited post, you know, 5

thing.  The companies have to be able to -- no Bucks 6

no Buck Rogers.  They have to be able to get to the 7

market if they establish safety and effectiveness.  8

But we need data to make sure that they are safe to 9

say on the market. 10

DR. NAGEL:  So this is an area that we'll be 11

discussing tomorrow.  And in fact, Dr. Sedrakyan will 12

be talking on that briefly.  But we've allowed some 13

time for the audience to have questions.  And if we 14

could hear from Dr. Sedrakyan from Weill Cornell 15

Medical College? 16

DR. SEDRAKYAN:  [Off mic question.] 17

DR. GRUNDFEST:  Valid -- very valid points.  18

However, the reality of a lot of surgical innovation 19

is that it is so subtle that it happens every day 20

without surgeons even knowing that it's happening.  21

And every day when you say, oh, yesterday I put in one 22
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extra stitch and it seemed to work better, so tomorrow 
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I'm going to put in yet another extra stitch, you 2

know, certainly would need to say that you need to, 3

you know, file an IRB in your institution for this 4

very, very incremental change to your procedure.  And 5

yet, that's what the practice of medicine or the 6

practice of surgery is, is learning from your daily 7

experiences and changing over time.  And again, the 8

regulation is important.  But it has to allow for that 9

gradual progression of skills. 10

DR. NAGEL:  Please? 11

DR. TAYLOR:  Yeah.  This has been just a 12

fascinating panel to me.  One of the things that 13

perhaps the panel could comment on is we talk about 14

safety and efficacy, but at some level, all of these 15

robots and so forth, they're tools.  They're things 16

that will help the surgeon do the surgery.  And it 17

seems like there is a difference between the efficacy 18

of the surgery and the efficacy of the surgical tool 19

that lets you do the surgery.   20

And perhaps responding to maybe what some of 21

Dr. Earle and some of the other people were saying, is 22
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there some intermediate level where we can say, yes, 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

this machine is equivalent to another or this machine 2

is effective in permitting you to manipulate your 3

tools to do the surgical steps and then worry about 4

whether or not the surgery is efficacious.  It seems 5

like there is a different question.  And there really 6

is a difference between a surgical tool and, say, an 7

implanted device.  And perhaps if people could comment 8

more on that, it's something that's been much on my 9

mind lately. 10

DR. EARLE:  I think you're right.  And I 11

think that the concept of substantial equivalence is a 12

little presumptuous.  In other words, so what if it's 13

equivalent.  I care about if it's safe, if I'm the 14

patient.  So I don’t understand why it matters if it's 15

equivalent.  It matters if it's safe.  Like Dan said, 16

he doesn't want the scalpel -- the predictability that 17

it's not going to harm somebody from the device 18

perspective.  And yes, maybe that's the effectiveness 19

is not the effectiveness of the operation but of the 20

device.  And to me, that means safety, not necessarily 21

effectiveness.  But I suppose it's semantics. 22
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DR. TAYLOR:  If PMAs were faster, we 
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wouldn't be worrying that much about grandfathered -- 2

DR. EARLE:  512(l), that's the thing. 3

DR. CURET:  So Dr. -- 4

DR. TAYLOR:  [Off mic.] 5

DR. CURET:  Dr. Taylor, I think you bring up 6

a very good point.  And I think that that is the 7

difference between saying this device can be used to 8

perform a prostatectomy.  It can be used to perform a 9

prostatectomy because it cuts, sutures, dissects and 10

coagulates tissue, like any other device that does 11

those same things.  So whether it's a laparoscopic 12

tool or open tools, it can perform that same 13

procedure.  The fact that the surgeon has decided to 14

use a prostatectomy to treat this patient's prostate 15

cancer is not related to whether the tool can perform 16

the prostatectomy or not.  And that's where the issue 17

about long-term outcomes really do not -- are not -- 18

do not address that issue of is this device safe and 19

effective to perform these steps in this procedure, 20

not what is the results of performing that procedure. 21

DR. EARLE:  So I have a question for you, 22
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Dr. Curet, then.  Is it fair then to say that in 
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marketing a device, let's say the Intuitive device, 2

that you -- because a lot of companies will then say, 3

here, use our thing for prostate cancer, to say that 4

you can't say that.  You can say whatever else.  But 5

it's not allowed to say that specifically because we 6

don’t know, right?  We don’t know.  It doesn't really 7

treat it.  It's the doctors treating it and all the 8

other stuff. 9

DR. CURET:  Well, you have the information 10

on what outcomes are with patients having a 11

prostatectomy to treat their prostate cancer. 12

DR. EARLE:  Right. 13

DR. CURET:  So what you're talking about is 14

here's another tool that allows you to do that 15

prostatectomy and it's safe and effective. 16

DR. EARLE:  But I mean, fast-track approval.  17

But you can't say here's the greatest hernia thing.  18

It's going to fix every hernia.  And here's this thing 19

and it's going to treat prostate cancer and all that, 20

like to limit that for all devices essentially so they 21

get faster -- as the data comes in, then maybe you can 22
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say, well, here's -- and what role did it play.  Is 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

that a fair thing from an industry perspective to be 2

able to kind of limit your marketing to the tool 3

instead of the disease? 4

DR. CURET:  Well, you can say that the 5

device can be used to perform these steps and to do 6

this procedure.  The surgeon then knows, based on his 7

or her knowledge and the data that's out there, about 8

if you can perform this procedure, what outcomes 9

should you be expecting, because that data's there, 10

right?  I mean, if you're using a new device to do the 11

same procedure, the information about the outcomes of 12

that procedure with that other device are there. 13

DR. ASHAR:  Okay.  I think we have a 14

question.  Can you introduce yourself, please? 15

COL. LOCKROW:  Yeah.  Ernie Lockrow, from 16

Uniformed Services University.  I've been doing 17

robotic surgery since 2001.  And I was actually 18

surprised to find out that the XI was not approved for 19

-- you know, was only approved for general indication 20

of hysterectomy for GYN.  And I'm a gynecologic 21

surgeon.   22
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So my comment would be to the panel is, you 
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know, if the FDA is not there -- if the mission of the 2

FDA is not to regulate the practice, the medical 3

practice of physicians, then in fact aren't they 4

regulating the medical practice of physicians when 5

they take a device that has been previously approved 6

for a particular procedure and then say it's not 7

approved for x, y, z but is approved for this, because 8

now you're forcing the physician who's been using a 9

device for years and years and years to technically 10

have to, you know, give patient informed consent and 11

put that patient on protocol or whatever.   12

You could go that far because now you're 13

doing a procedure which you've done thousands of, say, 14

myomectomy, and now, in this procedure with a new 15

device, that's not that new but it's a new iteration, 16

you can't do that procedure.  So in fact, you are 17

regulating practice when you get into the weeds of 18

that.  And maybe, general indications for different 19

specialties should cover the procedures that that 20

specialty is able to perform. 21

DR. NAGEL:  You should have read the label.  22
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So the question is should certain procedures just be 
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included in general indications.  Should hernia be 2

included in general laparoscopic surgery? 3

DR. ASHAR:  And then, which procedures 4

should not be included for some of these?  You know, 5

we're going to get to that in the specific indication 6

panel.  But I think that's eventually what we want to 7

understand.  What criteria would we use to understand 8

that a specific operation wasn't included in the 9

general claim?  Yes, Doctor? 10

DR. SCHWAITZBERG:  And we'll get to that 11

this afternoon.  But I want to get to Russ' point, as 12

a fellow Blue Jay, that as Dan pointed out, some of 13

these things are really very subtle.  I'll give you 14

two examples.  One is we can perform laparoscopic 15

Nissen fundoplication with greater accuracy than we 16

can do open.  But for large paraesophageal hernias 17

with a wide hiatus, there is some data that the 18

operation -- Jeff Peters, for instance, talked about 19

this at great length, that maybe the outcomes -- you 20

can technically perform the procedure safely.  But the 21

outcomes of recurrent for a paraesophageal might be 22
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better.  The profession will make those things by 
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accumulating data over time.   2

But the most interesting example that I can 3

come up with is that if people don't remember this, 4

but aortic aneurysm repair used to be performed -- 5

well, first of all, it used to be performed open.  But 6

people are quickly forgetting that.   7

But when people knew that it was performed 8

open, the original aortic aneurysm repair was 9

performed with silk.  And it took a meticulous follow-10

up by people like Michael DeBakey, who determined 10 11

and 15 and 20 years after the original aneurysmectomy 12

that silk is actually not a permanent suture.  It's a 13

semi-permanent suture and that aneurysms being 14

performed -- you know, were occurring at the suture 15

lines, which led to the use of Prolene and other 16

modern -- other modern sutures in order to -- you 17

know, and I feel like I'm beating a dead horse here.   18

But our long-term success will be in the 19

quality of the data we collect long after the 20

instruments -- a suture being a device -- are turned 21

out into the wild so that we continually improve.  22
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It's about continuous improvement.  It's not about 
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mandating perfection on the way out the door.  It's 2

about continuous improvement within the device 3

industry and the medical profession as partners. 4

DR. EARLE:  So I have a question then, 5

Steve, for you, really quick. 6

DR. SCHWAITZBERG:  Please. 7

DR. EARLE:  So how do we -- how do we then -8

- at the risk of that -- and I agree with you, by the 9

way.  But the risk is the perception that our patients 10

are going to be guinea pigs.  How do we avoid that?  11

I'm just playing devil's advocate there. 12

DR. SCHWAITZBERG:  It's through our personal 13

accountability and our upholding of the Hippocratic 14

Oath.  We're not perfect.  We're not God and we can't 15

see the future.  But if we are practicing medicine to 16

the highest degree of current evidence, there will 17

always -- listen, everything we learned in med school 18

is wrong now.  You know, were we just bad doctors back 19

then?  No, we are about continuous improvement, that 20

we have to -- we have to practice in the highest 21

ethical standard.   22
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Surgery -- I mean, think about it.  The 
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patients are naked.  They're vulnerable.  They're 2

asleep.  And they trust us to do these things.  We 3

have to perform at the highest level of personal 4

ethics possible to make these choices that they have 5

ceded to us to make for them.  And when we find that 6

we are not on the perfect pathway, then we have to get 7

ourselves onto the pathway and be transparent about 8

what we've learned. 9

DR. ASHAR:  Okay, great.  I think, Dr. Park, 10

you have a question and then I think from there we 11

might finish up this discussion. 12

DR. PARK:  Sure.  Adrian Park, Annapolis.  13

Appreciate this discussion, this fantastic discussion.  14

I guess my two cents is I've come around to my own 15

personal view is that this is in fact an instrument.  16

This is a tool.  And but it's a different tool than 17

almost any other surgical tool we've had.  It's 18

different for a couple of reasons.  It can be a very 19

dangerous tool.  We've had other tools that can be 20

very dangerous tools.  But the difference here is that 21

the surgeon is no longer at the bedside and in direct 22
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contact with that tool.   
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And so, there are going to be issues in and 2

around -- unique issues that are coming to -- being 3

raised here in this panel about how we then regulate 4

that tool.  But I think it's a tool and I think that 5

in terms of specific versus general, I think that the 6

impetus is going to be on what you've heard various of 7

our colleagues talking about today, the training, the 8

credentialing on that tool.  And it will then come 9

back to the institutions, as it does now.   10

There's federal and state stuff now in terms 11

of who gets to use what and how they're credentialed 12

for what procedure at the institution.  But it is a 13

tool that you're going to have to be shown that you're 14

credentialed on.  I think institution, for cost issues 15

and for the native and credentialing processes, 16

privileging processes, I think at each institution are 17

many of those decisions going to be made. 18

DR. ASHAR:  Great.  Thank you.  Any final 19

comments?  Dr. Herron, did you have one more comment 20

or can we close? 21

DR. HERRON:  I always have one more comment.  22
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But I don’t want to interfere with lunch.  Thank you. 
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DR. ASHAR:  Trying to get people to lunch 2

here.  And Dr. Satava, I think then after you we're 3

going to go ahead and wrap up. 4

DR. SATAVA:  Thank you.  Rick Satava at the 5

University of Washington.  I agree with Russ Taylor 6

relative to where we need to be looking at this in the 7

separation of the skills of the surgeon and the 8

performance of the instrument.  Virtually every single 9

procedure can be deconstructed down to the task and 10

the individual skills.  It would seem that the 11

importance of the FDA is to ensure that the instrument 12

will allow the surgeon to perform the skill without 13

the instrument having a mistake or an error to it, 14

without it having poor performance.  Perhaps what we 15

would need to do is to look along the lines of these 16

are the different skills for a particular procedure.  17

And then, look at the instrument and say, the 18

instrument that is being applied for, can it safely 19

and repeatedly and accurately allow the surgeon to 20

perform that skill without breaking.   21

And if that's indeed the case, I think that 22
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you've fulfilled your obligation; i.e., you have 
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guaranteed the safety of the device that will allow 2

the surgeon to perform whatever skill they need to 3

perform.  You're not regulating the practice of 4

medicine.  But you're guaranteeing that the instrument 5

and the device will actually continually perform as 6

they're supposed to perform. 7

DR. ASHAR:  Great.  Thank you.  All right.  8

I think with that, we're going to go ahead and wrap up 9

challenge three.  And we'll break for lunch and return 10

back here at 1 p.m.  Thank you. 11

[WHEREUPON, the meeting went off the record 12

at 12:20 p.m., and went back on the record at 1:06 13

p.m.] 14

DR. CLAIBORNE:  Okay.  Good afternoon, 15

everybody.  Welcome back to the afternoon session.  16

We're going to start with challenge four.  And our 17

first speaker is Dr. Steven Schwaitzberg.  He's 18

professor and chairman of the Department of Surgery, 19

University of Buffalo School of Medicine and 20

Biomedical Sciences. 21

CHALLENGES AND OPPORTUNITIES IV 22
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GENERAL SURGERY 
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DR. SCHWAITZBERG:  Good afternoon.  While 2

people are sitting down, I'd like to applaud the FDA 3

and all the people that have committed their time and 4

energy to engaging in this really very interesting and 5

fruitful conversation.  So I've been at Buffalo for 6

about six weeks now.  I came from Harvard Medical 7

School.  And the first thing I learned is that it's 8

not the University of Buffalo.  It's the University at 9

Buffalo because Buffalo turns out to be one of the 10

oldest medical schools in the country.  And when SUNY 11

bought it, they had to do something different. 12

So here are my disclosures.  I've spent a 13

lot of time in the device industry, consult for a 14

number of companies.  Human Extension I guess would be 15

an RASD company.  I do consult as an SGE to the GI/GU 16

panels, run a device laboratory, for a long time did 17

some work at SAGES, done clinical trials looking at 18

procedural development, was on the original team for 19

the endoVia robot, chaired the IRB, worked some at 20

MIT, have a few patents and exited a few companies 21

along the way.  Today, the reason why I bring this up 22
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is these are my comments.  I haven't been paid by 
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anybody to come.  I've actually paid my own way for 2

the privilege and opportunity to engage in the 3

discussion today. 4

So the general surgery session, challenges 5

and opportunities four, under what circumstances are 6

additional data needed to support indications for 7

specific procedures when an RASD is already cleared 8

for general use.  So this is a tension topic.  And I 9

think we heard some of that already today.  And 10

there's a lot of ways we can frame the tension.  One 11

way to frame it is general versus specific.  That's 12

the obvious tension that we were talking about.  But 13

another way of thinking about it is a philosophic 14

argument.  Are you a lumper or are you a splitter?  15

And we've seen this and this is really -- this is it 16

today.  Are we lumpers or are we splitters in the 17

abdomen today or in the body?   18

Another way to think of it is when do we 19

understand that something is a tool or when it's a 20

procedure.  So are we lumpers or splitters?  Are these 21

tools or procedures?  And how do we make that relate 22
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to the question of generality versus specificity?  So 
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let's get right to it. 2

If a device is cleared in the adult 3

population and the intent is to move this into the 4

pediatric population, as much of a lumper that you've 5

already figured out that I was, I think that movement 6

from adults to children should require additional 7

data.  Now, you could say, well, why, Mr. Lumper, are 8

you willing to split on this dividing line.  And I 9

think that some of the issues we'll get to in a 10

moment.  But this will be one specific place where I 11

think that additional data is a fair place. 12

Another place, knowing that the lines are 13

blurring, not to be confusing with the song, of 14

Blurred Lines, but the lines are blurring between when 15

is general surgery -- when is an intraluminal 16

procedure a general surgery operation versus a 17

gastroenterology operation.  And if you believe, you 18

know, some of the real thought leaders in the world, 19

that the minimally invasive interventionists will look 20

different than what it is today, where you're either a 21

surgeon or a gastroenterologist, these lines become 22
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very, very important.  And so, moving an RASD that has 
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been used successful in the abdominal cavity into the 2

intraluminal space I think is a clear place that, 3

despite my lumping tendencies, would say I would want 4

additional data. 5

A third place of moving a general surgery 6

device, although it's not other types of general 7

surgery procedures, is that if you want to move from 8

the thorax and the chest -- notice I've lumped the 9

thorax and the chest together -- into places like the 10

brain and other cavities, such as orthopedic devices, 11

I think that it's a tough sell to do that.  Now, I've 12

pondered this and we can talk about some of the 13

devices in a second and we'll go back. 14

So why the pediatric -- why the pediatric 15

population?  I think there's a couple of things that 16

we would need to understand about the impact of 17

instrument length, of tip size, of tissue stress, 18

which we know are potentially different in children, 19

the issues around collision avoidance internally could 20

potentially be limiting in a pediatric population.  21

And that's really the basis for my opinion that, 22
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despite a general indication, uses in children -- 
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because children, it's a problem when defining what a 2

child is.  I'm having that problem with my 17-year-old 3

right now.  But more to the point, that if we define 4

children as under 18, my 17-year-old is bigger than 5

half the people in the room, whereas really this is 6

about babies and small children and those types of 7

considerations. 8

In the intraluminal space, there's the 9

active working in a tubular plane may present 10

unintended consequences that need to be considered 11

when moving an RASD of any type.  And I don’t think we 12

should be really making this a conversation so much 13

about Intuitive as about the field of where is RASD 14

going because I really resonated with Dan's comments 15

earlier that these devices will become invisible to us 16

in the future.  But the issues around tubular 17

navigation, proving that the perforation risk is 18

reasonable for the potential benefit and the nature of 19

the accessory of working in a small space may lead us 20

to require new information. 21

Now, this issue around the orthopedic and 22
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the neurosurgery procedures I think is an interesting 
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one because there are other surgical robots in the 2

field.  For those people that are familiar with 3

ROBODOC and NEURODOC, and ROBODOC, I alluded to it 4

earlier.  It was one of those devices that was 5

originally cleared by the CE mark that was found to be 6

unsafe in that iteration that was approved, that 7

ultimately it made the grade and was approved 8

subsequently.  Read the -- just saying, cite it in the 9

paper.  Just read the paper.  So and it was 10

subsequently through improvements approved by the FDA 11

and went out into the market.  And it was an 12

interesting -- you know, just looking at how we look 13

at things.  And the NEURODOC.  But when you think 14

about a biopsy device in the brain, well, why couldn't 15

you move it to the liver and would that be an example 16

of looking at the labeling, saying this is based on 17

biopsy for reference frame, fiducials and, yes, you 18

could move it down to the liver or should we need new 19

information.  These are the case-by-case observations. 20

So it's different instrument lengths, 21

different tissue stress, navigation and solid tissue.  22
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So these are three pretty clear examples of where 
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general approved instruments for the abdominal cavity 2

and thoracic cavity should get additional data. 3

So if we look at the related question, under 4

what circumstances are additional data needed to 5

support when an RASD is already cleared for general 6

use, what follows in my framework is when a procedure 7

is established in adults by an open or laparoscopic 8

approach but not yet performed using RASDs, then new 9

data should not be required for certain categories of 10

procedures.  And so, this is really about the outcome 11

of the operation, the principle of the surgery.   12

So the principle of cholecystectomy is to 13

remove the gallbladder.  So when you do it, when we 14

went from open to laparoscopic, the principle of 15

cholecystectomy did not change.  The principle of 16

colectomy did not change.  Even the principle of 17

hernia did not change when you went back and found 18

that there were open operations, the Rives-Stoppa 19

repair and things like that.  When the principle of 20

the operation is unchanged and the tool is cleared for 21

general use, such as visceral resection or 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

211 

anastomosis, we're not hooking up two new things 
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together to produce a new operation, then new data 2

should not be required for to be able to use it in the 3

operating room.  It is not experimental once the 4

device is cleared for general use.  And that includes 5

dissecting in spaces that are commonly already 6

dissected. 7

When an RASD is established for endoscopic 8

procedures, when that date finally comes, trying to 9

build a framework that will be useful not only today 10

but in the future, when we have a general use tool for 11

minimally invasive endoscopic, or call it, you know, 12

video-controlled surgery inside the colon, that if you 13

are cleared for polypectomy, that if your tool 14

controls hemorrhage, you know, grasps tissues, 15

performs EMR, ESD, then proving that the tool can do 16

EMR is not a separate, you know, PMA or clinical 17

studies.  They're doing established procedures. 18

Are there circumstances where RASD tools are 19

cleared for general use need additional data?  And I 20

think this really gets to the position that I'm taking 21

based on the time that I've spent really looking at 22
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this, is that it is not a distinction to remove the 
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spleen versus the kidney.  Those are two solid organ 2

resections.  And that they require separate clinical 3

or additional data for a general use tool to get a 4

separate claim for the spleen, come back and get a 5

separate claim for the kidney, come back and get a 6

separate claim for another organ is not a useful 7

framework, even if that's what's being done today. 8

Similarly, intestinal resection is, you 9

know, similar.  Doing the right colon, to answer 10

Myriam's question, do we need a separate indication 11

for the right colon, transverse colon -- because there 12

is such a thing called a transverse colectomy -- left 13

colectomy is different than sigmoid colectomy, if we 14

really want to put a fine point on it, versus sleeve 15

resection.  And so, that intestinal resection is a 16

lump.  Solid organ resection is a lump.  And these are 17

all parts of bigger lumps sitting with the use of the 18

tool within the cavity of the abdomen, which I'm 19

pretty happy to extend to the non-cardiac portions of 20

the chest.   21

Now, why that distinction?  When can we make 22
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a commonsense approach to this?  You know, trying to 
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lump the spleen with the beating heart, that's a 2

stretch.  I can't lump that together for you.  Asking 3

the same question another way, when a fundamentally 4

new procedure is enabled, an unanticipated or 5

unexpected positive consequence is enabled because of 6

the RASD brings a new capability, then new data should 7

be required.  And there are lots of examples of this.  8

And this is not even that hard to conceive of because 9

I think we would get to 95 percent consensus on most 10

new procedures.  When there's no predicate procedure.  11

I'm not talking about predicate devices now.  I'm 12

talking about predicate procedure.  When you do 13

something new or your version of the new procedure, 14

you want to dissociate itself from other predicate 15

procedures, thinking about a device that I'll show you 16

in a minute. 17

So general examples of new general surgery 18

procedures where outcome data was required, one is the 19

LINX device, which was approved by the FDA after 9 to 20

0 panel vote.  And even though there was a predicate 21

procedure, it was deemed different enough, the 22
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predicate procedure being the Angelchik prosthesis.  
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But nobody wanted to hang their hat on a failed 2

procedure, versus the Stretta, where here the tool is 3

the procedure, fundamentally new.  And nobody, no 4

matter how big a lumper you are, would say if you had 5

procedures in these categories that are fundamentally 6

new, that you would argue with getting new data. 7

Now, here's then the follow-on question.  If 8

you decide that you want to put in the LINX device 9

with an RASD, should that require additional data?  10

And in my framework, no, because the device that's 11

approved is the predicate procedure.  And you're now 12

just using your general use tool to put it in.  So the 13

original device requires data.  The original procedure 14

requires data.  But those are the tool is the 15

procedure.  This is pretty much low hanging fruit 16

because we would never take our scissors on the 17

opposite side of the spectrum and say you need to have 18

this scissors approved for the chest.  You need 19

another approval for the abdomen.  That scissors looks 20

pretty good.  Forget about, you know, 1979.  You know, 21

that scissors looks pretty good if you're going to use 22
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it on the spleen.  But you're going to have to do a 
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clinical trial to use it on the kidney.  I mean, 2

that's -- you know, these become sort of ludicrous 3

arguments as we ponder them. 4

So on the one end of the spectrum, the tool 5

is the procedure.  On the other end of the spectrum, 6

the tool is one of our most basic general-use tools.  7

And I think if we were to think about RAS devices, you 8

know, for the most part, we can push them more towards 9

the low hanging fruit than towards the very, very 10

specific tool is the procedure and other RASDs like 11

ROBODOC and NEURODOC fit into those specific use 12

procedure tools. 13

So how does history help us?  What do we 14

learn?  What do we learn from history in making these 15

distinctions?  So we've watched open chole to 16

laparoscopic cholecystectomy.  And through those early 17

days, going back to the data of the Southern Surgeons 18

Club, we understood that laparoscopic cholecystectomy 19

had a higher incidence of common bile duct injury, 20

which is a horrible, horrible event.  Yet we didn't 21

take it off the market and the FDA couldn't regulate 22
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lap chole because it was a non-device-related thing.  
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You would have had to go back and attack the cameras 2

and the graspers and all that.  But the profession 3

regulated itself.  It responded with training courses.  4

It responded with standards and that this is the 5

purview of the profession.  6

Years later, we looked at multiport 7

laparoscopic cholecystectomy to multiport RASD 8

cholecystectomy and that the procedure is unchanged.  9

The cholecystectomy is the removal of the gallbladder 10

and that the tools being used are approved because 11

they do what the other laparoscopic tools do.  They 12

grasp.  They cut.  They retract.  They provide force.  13

They create energy where applicable.  But there have 14

been a few missteps along the way that I alluded to 15

earlier.  Multiport laparoscopic cholecystectomy to 16

single-port cholecystectomy, where the entry device 17

was approved through the 510(k) process as an access 18

port.  And once again, the profession regulated itself 19

and this time in partnership with industry, who funded 20

the clinical trial, to determine that maybe for 21

cholecystectomy, the hernia rate was going to be 22
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unacceptable and yet there would be other procedures 
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for which the bigger incisions would be perfectly fine 2

because the bigger incision was needed anyway for 3

organ retraction.  So history does help us and can 4

guide us in how we should think about some of these 5

procedures. 6

 So what are the caveats?  So how would I -- 7

how would I frame this?  I would live by the principle 8

of lumps.  Procedures done in the same cavity, abdomen 9

or chest, should be lumped together.  Procedures done 10

by the same level of training, you know, general 11

surgery procedures like stomach, spleen, adrenal, 12

kidneys is still a general surgery operation, colon, 13

stomach, liver versus prostate and kidney which is a 14

urology lump because you're trained to do 15

prostatectomy.  You're trained to do nephrectomy and 16

the tools you use should be based on the 17

characteristics of the tools. 18

Now, here's a concept that becomes very 19

important to this argument that two terms that get 20

misused frequently are credentialing and privileging.  21

And I think in order to have a cogent conversation, 22
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you really have to understand the terminology as 
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anybody who is a service chief.  Your credentials is 2

your packet of experience.  You went to medical 3

school.  You went to residency.  You did a training 4

course.  You've had proctored cases.  You did 500 5

before you got to your new hospital.  Those are your 6

credentials.  Your privileges are what is issued to 7

you by the chief of your service and your medical 8

executive committee and therein lies the problem, is 9

that we use these terms imprecisely and we often use 10

them interchangeably about credentials, credentialing, 11

credentialing.  It's not credentialing.  It's all 12

about privileging and that the personal responsibility 13

of privileging needs to be -- we need to up our game. 14

This game can be upped by being informed by 15

experts in the relevant professional medical societies 16

who often don't have the tools.  Somebody comes to me 17

and they've done 15 robotic something.  Well, what 18

does the AUA think of that?  What does SAGES think of 19

that?  What does the SLS think of that?  I mean, on 20

and on and on.  We need to engage the professional 21

societies to be more informative to people who 22
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actually have to issue these privileges. 
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So in summary, we should be spending a lot 2

of time before giving a general versus specific 3

indication.  In my framework, it's a very, very 4

important piece of labeling because if you're a 5

lumper, it means you're going to put these tools in 6

the abdomen or in the chest or in the colon and you're 7

going to have a wide variety of uses, assuming that 8

the tools do what you claim them to do.  There's an 9

opportunity to think about a reverse complexity 10

analysis, where a tool that can take out your 11

gallbladder may not be good enough to take out your 12

pancreas.  But clearly a tool that's good enough to 13

take out your pancreas will be more than fine for 14

taking out your gallbladder.   15

So there are opportunities in these initial 16

evaluations as you're building a use case to provide a 17

reverse complexity analysis saying we've already taken 18

to the worst-case scenario and therefore we believe 19

we've made our case across a broad range of general 20

indications.  I think, as I said before, endoscopic 21

and pediatrics are separate.  Important to this 22
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framework, hospitals and service chiefs need to step 
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up to their level of accountability.  If a surgeon has 2

performed 500 robotic nephrectomies and a bad thing 3

happens, well, that's surgery and it's horrible for 4

the patient.   5

But it's not from a bad tool and it's not 6

from lack of training and it's not from thoughtful 7

privileging, versus somebody who brings very little 8

experience to the table or no proctoring.  That's a 9

training problem.  And guess what?  It was the same 10

thing we saw 15 and 20 years ago in laparoscopic 11

surgery.  It hasn't changed in 20 years.  We are 12

having the same argument that we had before.  It's 13

just that we have an Internet.  Every bad thing 14

travels across the country at light warp speed and 15

this has become politicized.  But we have to step up 16

to our accountability.   17

Device manufacturers should offer general 18

training.  I should know how to clutch it and turn on 19

the power and plug it in and position the ports.  If 20

not available during residency or fellowship.  But the 21

additional courses of how to take out your kidney or a 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

221 

Nissen, those are nice to haves.  As I said before, it 
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is the responsibility of the profession to train 2

itself.  Those are not the must-haves.  I don’t think 3

there's anything wrong with offering it.  But quite 4

often, the profession needs to train itself. 5

If you want to get to the issue of VR 6

simulation, this is a whole different conference and a 7

very complex about the benefits and limitations of VR 8

simulation as a requirement for privileging.  And we 9

should recognize it as a complex topic and not just 10

simply say go out and make a VR simulator.  It is way 11

more complex than that.  The professional societies 12

should set guidelines as resources to hospitals and 13

engage in a conversation with the FDA and other 14

regulatory bodies as to what level of credentials are 15

needed to issue a specific privilege. 16

Finally, the surgeons, the hospitals and 17

potentially the IRBs are accountable for the conduct 18

of new procedures.  It was alluded to earlier, like, 19

you know, you might have to do an IRB to take out a 20

uterus.  Yet that's not research.  You know, we really 21

need to be professionals and experts and what's 22
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research, what's not research and the mechanisms that 
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allow us to proceed along the innovation pathway 2

because we get to this issue of offsite labeling or 3

potentially experimental procedures.  People really 4

have to know their stuff to keep people out of 5

trouble, which is our goal.   6

So finally, I'd be happy to answer any 7

questions.  This is the new University at Buffalo 8

Medical School, which will be open in about a year.  9

You're welcome to come up in the summertime, four 10

wings and a beef on a weck.  Thank you very much. 11

[Applause.] 12

DR. CLAIBORNE:  Thank you, Dr. Schwaitzberg.  13

Up next is Dr. Vipul Patel.  He is professor of 14

urology at the University of Central Florida and 15

medical director of Global Robotics Institute at 16

Florida Hospital.  He's going to talk to us about 17

robotically assisted devices in urology. 18

UROLOGY 19

DR. PATEL:  Good afternoon.  Thank you to 20

the FDA for inviting me to represent the urologists in 21

our community.  And you know, as a urologist, we have 22
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quite a bit of experience.  And so, I think our take 
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sometimes on robotics may be a little different from 2

some of the less mature specialties or other 3

specialties that are starting new robots.  So I think 4

this is the wrong presentation.  But we'll use it. 5

So if you look at robotics overall, as you 6

can see, over the last few years there's been a huge 7

growth in robotics, not just in urology but in many 8

specialties, especially gynecology.  And you see that 9

this trend is going to continue.  So I think this 10

meeting is very appropriately timed because as newer 11

robots start to come out, we are going to have some 12

unique challenges.  So as a urologist, you know, what 13

is important to us?  How do we use these devices?  I 14

think for my specialty, I can speak based on consensus 15

of some of the top urologists out there.  We really do 16

use the robot more as a tool, something that cuts, 17

something that sutures, something that cauterizes.  18

That's how we use our robot.  And really the only 19

device out there that we use at this point is the da 20

Vinci robot and that's our point of reference for this 21

talk. 22
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The robot, as we see it, is really extension 
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of our hands.  It's an enhancement of our visual 2

field.  And so, we use it as what it is.  It's a 3

computer.  It's a computer that makes our hands and 4

eyes better.  And it lets us deliver better surgery at 5

patient time of care.  But there is an interesting 6

evolution and the way the robotics plays a role in 7

this I think will help us maybe understand some of the 8

questions that have been put forth today.  When we 9

went from open surgery, open prostatectomy in our 10

field to laparoscopic, we were looking at some of 11

these advantages.  It was less invasive.  It was we 12

could get into smaller spaces.  There was less blood 13

loss and patients were getting better faster. 14

However, with laparoscopy, in our field 15

there were also a lot of disadvantages.  It was a high 16

learning curve.  The vision wasn't great.  The 17

instruments weren't wristed.  And ergonomically it 18

wasn't very fun.  And so, these were some of the 19

limitation we had going from open prostatectomy to 20

laparoscopic prostatectomy.  And it really didn't take 21

off and it didn't do very well.  Robotics solved much 22
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of that for us and we started doing robotics back in 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

1999.  My experience started in 2002.  And so, you can 2

see a lot of these issues that were there 3

laparoscopically really kind of went away with the 4

robot.  And so, urologists took to robots very 5

quickly.  The only thing we haven't solved yet is 6

really haptic feedback.  And probably most experienced 7

surgeons don’t really count on that being there and 8

it's not a big topic of conversation any more.  But 9

there are some additional benefits. 10

So how do robots help urologists?  It helps 11

us specifically in the areas that we work.  And we 12

work as a prostate cancer surgeon, really most of the 13

time we're working down in the pelvis.  And working 14

down in the pelvis was really very difficult 15

laparoscopically in order to suture, especially, and 16

to dissect.  And so, these are the advantages of the 17

robot that we really hold precious and as new systems 18

come out, these are the things that we will be looking 19

at and really, as we evaluate, these are the things 20

that we would like in new systems. 21

These are the procedures that we perform.  22
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Radical prostatectomy is the most common robotic 
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urological procedure.  But kidney is often coming up 2

very quickly.  But even something as complicated as a 3

cystectomy and conversion and dissection of a 4

neobladder, these things are done.  So from the 5

simplest to the most complicated urologic cases, these 6

are all being done.  So almost every intra-abdominal 7

urological procedure now is probably being done 8

robotically at some place and sometimes the majority 9

of the cases being done for that specific organ 10

system. 11

There are a lot of opportunities, challenges 12

in urology.  And as I took a consensus of some of our 13

experts around the country and around the world, this 14

is the way they really broke down robotics.  Obviously 15

economically there are challenges.  These machines are 16

not cheap.  And there are budget limitations.  17

Technology, we would have liked to see better 18

innovation, more innovation than we've seen over the 19

last decade.  There's a learning curve.  And in 20

urology, we were kind of at the forefront of robotics 21

and its learning curve and initially there was a 22
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debate on, you know, is it the robot, is it the 
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surgeon.   2

I think it was a combination of both, but 3

probably more the surgeon than the machine.  We found 4

that the machine works.  The tools are reliable.  But 5

the surgeon still has to start at zero and has to 6

learn how to do the procedure.  Training and education 7

are also extremely vital and often determine what the 8

endpoint is for that surgeon.  And then, often doing 9

something more repetitively in most cases will help 10

the surgeon have better skills. 11

What we did find is that by just going to 12

the lab and learning to peel a grape, it didn't really 13

correlate with the outcomes of a surgeon.  Even though 14

we could spend a lot of time in the lab, we didn't 15

have the ability to have very accurate procedure-16

specific simulation.  And so, even though we were 17

given the basic skills and the basic tools, we still 18

had to rely on our experience of doing open surgery, 19

understanding the anatomy to fully utilize a robot.  20

So just working on robotics does not help us just do 21

the procedure.  We also really have to know the 22
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anatomy and the various different permutations.   
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And so, this is how urology stands today.  2

As you can see, there's been a nice growth in 3

procedures.  There was a little bit of a dip in 4

prostatectomy in 2011 around the PSA debate.  But it 5

seems like a lot of that is starting to be resolved.  6

As you can see, hundreds of thousands of procedures 7

have been done and will continue to be done.  Urology 8

is pretty mature, as you can see.  A lot of papers.  I 9

think it's the most published specialty out there in 10

robotic surgery.  And so, what we can say in our field 11

is that we have demonstrated robotics to be safe, the 12

tools to be safe and for them to be efficacious.  It 13

really does appear to be more surgeon-dependent.  You 14

know, I often do look at some of these lawsuits that 15

come out and it's very rarely that the tool is the 16

problem.  It's usually the person using the tool, the 17

experience of the person using the tool and their 18

thinking during surgery. 19

So we have a lot of comparative analyses, 20

meta-analyses.  The data is everywhere for our field.  21

What's more telling, I think, than that is what's 22
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happening with our training and education and who's 
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doing what.  And so, if you look at the line, the blue 2

line says the rates of prostatectomy have been going 3

up and then starting to level off.  But the green line 4

is very telling.  In our field, the switchover to 5

robotics has been quite, quite quick and quite 6

drastic.  And so, most of the people are doing robotic 7

surgery more for prostatectomy than anything and 8

especially the younger age groups.  So you see the 9

younger the surgeon, the more likely they are to take 10

on this technology. 11

These are some of the things that we have 12

been asked to talk about today.  And I think we can 13

start by just talking about the background.  You know, 14

robotic surgery devices that are coming out or have 15

already come to market.  There were really -- you 16

know, the benchmark was laparoscopy.  I'm not sure if 17

that benchmark is always going to hold true.  But they 18

were considered endoscopes and accessories and this is 19

where they were given the general limitations for 20

surgery.  The newer RASDs I think are going to be very 21

interesting.  They'll still be under Class II.  But 22
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really, the whole concept is really about the 
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predicate device.   2

And I think it's going to be interesting to 3

see how new devices are judged, especially if in 4

urology and in robotic surgery, where there really is 5

one predicate device.  There's not another predicate 6

device.  It really is the da Vinci robot.  And as 7

devices come out, I think that's one way to judge 8

them.  How close are they to the predicate device and 9

should they be compared to them or are they completely 10

different?  Are they closer to laparoscopy and should 11

they be judged by laparoscopic standards?  And I think 12

this will be interesting.  If someone is trying to 13

claim equivalence to a da Vinci robot, will that 14

actually prohibit them from coming out because of 15

obvious issues with IP and patents and so forth.  And 16

so, that discussion rages on. 17

In urology, these are the benefits that were 18

sent out in the white paper -- blood loss, recovery 19

time, complications and so forth.  Those are some of 20

the general benefits that we see.  But there are risks 21

and benefits.  And I think as a specialty, we've 22
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somewhat policed ourselves, I think, well in that the 
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procedures that really do well with robotics and we 2

have an advantage are more commonly done.  And the 3

procedures that they don’t have a huge advantage are 4

not really primary.   5

So we know in radical prostatectomy, 6

pyeloplasty, partial nephrectomy, robots have had a 7

big impact.  And all that's really around suturing.  8

The dissection component is important.  But really, 9

all the reconstructive procedures that we were not 10

able to do well laparoscopically, the robot has 11

allowed us to do, whereas things that are less 12

reconstructive or more complex, maybe involving bowel, 13

the benefit is indeterminate yet and we're not really 14

sure.  Even though these procedures can be done 15

safely, it's not done by all. 16

So there are specific benefits in 17

prostatectomy.  It's well-published.  We are seeing 18

improved continence, potency and so forth.  But I 19

don’t know if that's just because of the machine or 20

because the surgeons have actually got better and gone 21

beyond where they were as open surgeons or 22
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laparoscopic surgeons.  So I think the actual outcomes 
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may not be truly reflective of the machine because 2

that may be more patient-dependent and surgeon-3

dependent.  There are some disadvantages also out 4

there of robots.  And we've seen those over the years.  5

Costs obviously are high.  The equipment is bulky.  6

There's a large learning curve.  And obviously there's 7

no other alternatives.  So we really have one thing to 8

work with at this point.  And so, as new innovation 9

comes out, I think the procedure in the field of 10

urology will continue to evolve and improve patient 11

care. 12

One of the questions we were asked is what 13

is the evidentiary requirements for urologists to be 14

comfortable using a new system.  And so, I sent out an 15

email to some of the top, most experienced robotics 16

surgeons out there in the world.  And these were some 17

of the answers that I got back.  And so, this is 18

directly from them.  And what they said is it really 19

depends upon the device, you know, the complexity of 20

the device, how close is it to something that we've 21

used before and what procedures they're going for.  22
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You know, I call it da Vinci-like.  If something's da 
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Vinci-like, then obviously it probably has multiple 2

arms, 3-D HD vision.  Those things we actually know 3

they work quite well.  And I think those are going to 4

be easier for us to evaluate as urologists because 5

we're very comfortable in that master-slave system.   6

And in order to evaluate something that 7

comes out that's very da Vinci-like, probably you 8

don’t need huge trials and so forth.  We're going to 9

know pretty quickly, even maybe from animal studies or 10

small clinical series, how that machine is going to 11

work, whereas other hybrids such as a hybrid of partly 12

robotic, partly lap, I think these are going to be 13

more challenging.  The question was, you know, how 14

much of this hybrid is robotic.  What part of it is 15

robotic?  Is it just the camera?  If it's just the 16

camera, probably it's more like a laparoscopic device 17

than a robotic device, whereas if it has wristed 18

instruments, it may be more like a robot.  So as you 19

get these hybrid systems, it'll be interesting to 20

characterize what portion of this system is robotic 21

and what do we actually utilize, whereas we're used to 22
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master-slave, articulating instruments, 3-D immersion 
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vision and a whole range of tools.  And so, this is 2

how I would take a look at a new system and try to 3

evaluate it based on this scale. 4

I also think some of these new systems that 5

are probably going to come out are probably less -- 6

more primitive.  They're probably not going to be on 7

the technological maturity of the da Vinci robot as we 8

see because it takes time to become that mature as a 9

technology.  And I think the things that we'll be 10

evaluating probably initially will come down to maybe 11

a lower level and may not be able to fulfill all of 12

the procedures that we can do at this point.  And so, 13

they may be seeking somewhat narrower indications.  14

And so, I think the hybrid robot lap devices may end 15

up being more like laparoscopy and less like robotic 16

surgery. 17

Where is the bar?  Where is the benchmark?  18

That was one of the questions that when I was on the 19

phone with the FDA that kept coming up over and over 20

again.  And it was actually one of the key questions 21

for all the urologists in the field, of how do we 22
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evaluate something.  What's the benchmark?  What's the 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

bar?  And that's why when we talked about da Vinci-2

like versus hybrid, how we set the standards is going 3

to be very important.  Da Vinci-like systems, you 4

know, this is what we expect, multi-armed, master-5

slave and then those systems will probably be cleared 6

with using a da Vinci as a predicate device.  But as 7

you go down to hybrid systems and single-port, it 8

becomes a little bit more complicated because we're 9

not as used to those systems.  They may have some 10

functionality but missing other functionality that 11

we're used to.  And then, single port, there's no 12

predicate device really for robotic single port that 13

is well-known.  But there is some laparoscopic data 14

out there, and obviously somewhat of a different 15

field. 16

There are pros and cons to setting the bar 17

too high or too low.  I think if you set it very high, 18

you know that the procedure or the robot that gets 19

approved is going to be quite functional.  If the bar 20

is set high and it passes, obviously it's going to be 21

able to do the complex and the simple procedures.  22
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However, the downside is if the bar is too high, then 
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it may inhibit innovation.  It may inhibit new 2

technology coming to the market.  And I think that's 3

not good for us in the long term because definitely 4

innovation is what we all seek.  If the bar is too 5

low, then safety may be a consideration and we may 6

allow devices on the market that may not work quite 7

well.   8

And so, from the urologists that we surveyed 9

out there, very experienced guys.  You know, if they 10

had their wish list, they would want smaller, cheaper 11

robots.  They'd definitely want better simulation, 12

procedure-specific.  We're going to talk more about 13

that tomorrow.  I think that helps reduce the learning 14

curve, and better image integration.  We want to move 15

on to the next frontier.  And I think we've done a lot 16

of this.  In urology, we know it works for the basic 17

things.  And so, now we're moving on and we're 18

integrating other technology into the robot really by 19

ourselves with the use of industry.   20

And here's a prostatectomy.  And one of the 21

keys of prostatectomy is saving the nerves for sexual 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

237 

function.  And these nerves are sometimes hard to 
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identify.  And we found the vascular landmarks 2

sometimes help us find the nerves.  And here, we're 3

injecting ICG and it allows us using the Firefly and 4

the fluorescence to find the vascular structure around 5

the prostate in real time which correlates to 6

improving nerve spare and improving sexual function.  7

Here's a surgery that we did a few weeks ago.  It's 8

really a dual robot surgery.  We used two robots at 9

the same time.  We had the da Vinci above and we had 10

the ARTEMIS robotic system below.  This is a patient 11

that had a recurrence post-prostatectomy.  And we were 12

targeting his lymph nodes, if you could advance that a 13

little bit.   14

So we were targeting the lymph nodes.  We 15

got a fantastic three-dimensional reconstruction.  He 16

had a PSA PET scan and then using the PSA PET scan, we 17

were able to create a virtual image of this exact 18

patient.  The green are the lymph nodes that are 19

located three-dimensionally.  So using the three 20

dimensions, we were able to overlay this onto the 21

ARTEMIS robotic system.  Using ultrasound through the 22
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rectum, we were able to localize these lymph nodes and 
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we were able to remove them.  You can go ahead and 2

turn the volume off there.  And we were able to 3

localize these lymph nodes and remove them.  And so, 4

we've started already to progress and take different 5

imaging together.  We've started to add imaging.  6

We've started to have robots work together.  And I 7

think this is where it needs to go. 8

So yes, innovation is needed.  These are 9

some of the things that we would like to see as a 10

specialty.  You know, more flexibility in the 11

robotics, definitely imaging.  We know the organ.  We 12

know where the key structures are.  But it would be 13

sure nice to see inside the organ and see the 14

boundaries and see some of the neurovascular 15

structures better because that will lead to better 16

outcomes and more consistent outcomes varying from 17

surgeon to surgeon.  These are the challenges and 18

opportunities that we've presented as a urologic 19

field.  And I think the way to answer these questions 20

is forums like this, working with industry and 21

obviously the goal is to improve patient care.  Thank 22
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you very much. 
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[Applause.] 2

DR. CLAIBORNE:  Thank you, Dr. Patel.  Up 3

next is Dr. Arnold Advincula.  He's division chief of 4

gynecologic surgery and urogynecologic surgery, Lavine 5

Family professor and vice chair of women's health and 6

clinical professor of OB/GYN at Columbia Medical 7

Center. 8

GYNECOLOGY 9

DR. ADVINCULA:  Good afternoon, everybody.  10

First of all, thank you to the FDA for the opportunity 11

to be here today.  It's very exciting to be in a 12

workshop such as this where all the key stakeholders 13

involved in the application of RAS devices are here 14

together in the room having a preemptive conversation.  15

Let's see here.  So these are my disclosures.  I will 16

add that much of what I'm going to say today is really 17

colored by the fact that I've been utilizing robotics 18

for about 14 years now.  I started in 2001, was 19

actively involved in obtaining labeling for gynecology 20

with the FDA in robotics dating back to 2005.  So a 21

lot of what I'm going to say is very gynocentric, 22
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trying to represent really answering the questions 
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from our specialty.  Also standard today, as president 2

of the APGO, which is our largest minimally invasive 3

surgical organization for gynecology, of which 4

robotics has been really front and center and a big 5

part of the discussion over really the last decade or 6

so. 7

So to go back to the question, you know, 8

what circumstance do we need additional data to 9

support, you know, indications for specific surgical 10

procedures, this is really tough for me to answer.  11

You know, and I thought a lot about it, spoke to a lot 12

of experts, as Dr. Patel did in his respective field, 13

to try to gauge a sense of what people were thinking.  14

And certainly being involved in our societies, I have 15

a general sense of what the opinions are of some of 16

the thought leaders.  But I wanted to share with you 17

sort of some key GYN perspectives that really dictate 18

what our responses are to this particular question. 19

One is that, from a gynecologic perspective, 20

we've really viewed the robot as a laparoscopic 21

surgical tool.  And it's one that we select based on 22
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surgeon preference for its use in gynecologic 
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surgeries.  So we've never really viewed it as a new 2

way of doing surgery.  We've always viewed it as, 3

well, it's laparoscopy and we happen to have a much 4

more refined tool that we can use.  What's interesting 5

is that of all the specialties, we're probably the 6

specialty that has really been the most adapted to the 7

laparoscopic environment.  So for us, the leap into 8

robotics was not as big as it is for other specialties 9

where they went from open to the endoscopic 10

environment.  For a lot of what we do currently with 11

robotic devices, we have been performing that already 12

with conventional laparoscopy.  So for us, it really 13

does represent a refinement in the laparoscopic 14

toolset and that's really how we viewed it. 15

We also see it as an enabling technology.  16

In other words, what it's done is it's taken our 17

proficiency plateau for a lot of things that we do 18

minimally invasively and it's lowered it when we use 19

the robot as opposed to conventional laparoscopy.  And 20

then, something else I'll sort of add on at the end 21

that makes it difficult for us to really answer some 22
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of the questions that were posed to us by the FDA is 
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the fact that we see a lot of hairsplitting phenomenon 2

that complicates the ability to do further clinical 3

studies and add data because, as I said before, if I 4

go back to the fact that we didn't really leapfrog 5

that much because we were already doing much of this 6

endoscopically with conventional laparoscopy. 7

As you can see here, this is just to sort of 8

prove my point that what we're doing here is not 9

dramatically different than what we were doing before.  10

And I apologize that the video I guess with their 11

system doesn't play as fast as it does on a MacBook 12

Air.  But as you can see here, that's a conventional 13

laparoscopic hysterectomy taking down part of the 14

bladder on the left.  That's a robot-assisted 15

procedure on the right.  So for us, you can really see 16

that our mindset is that it's a toolset.  We know what 17

we need to have done when we do a hysterectomy.  We 18

know we need to dissect.  We need to ligate 19

vasculature.  We need to cut tissue.  We need to 20

suture.  And so, that's really how we've treated that 21

device as it's evolved through the years. 22
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In terms of enabling technology, as you can 
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see here, we've taken it and it's allowed us to shift 2

that proficiency plateau.  Closure of the vaginal cuff 3

is, you know, often something that is difficult to do.  4

Suturing is something that takes some time for 5

individuals to master.  Well, with the -- and we've 6

done it for years with the conventional laparoscopy.  7

But what we've found is it's really an enabling 8

technology for us that really allows us to take a task 9

like closing the vaginal cuff and to do it quite 10

easily.  And again, the toolset's doing what it needs 11

to be doing for us, which is a suturing task. 12

And as you can see, the gamut of GYN has 13

been applicable to robotics.  So we use robotics for 14

hysterectomy, whether it's total or subtotal, simple 15

or complex.  We cancer stage all the cancers we deal 16

with, specifically cervical, endometrial and even now 17

ovarian debulking.  The whole range of reproductive 18

surgery, I spent a lot of my time in that arena.  We 19

apply the robot.  Pelvic reconstruction with 20

sacrocolpopexy and we even have some obstetric 21

procedures that we've applied it to, including 22
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abdominal cerclage for cervical incompetence.   

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

This is a nice study for anyone that wants a 2

nice reference.  This was recently published by the 3

SRG, which is somewhat analogous to a Cochran Database 4

Group.  It's the Systematic Review Group of the 5

Society of Gynecological Surgeons published in our 6

journal for the AAGL, really looking at the literature 7

closely to see what it states as it relates to our 8

specialty with robotics in comparison to vaginal 9

conventional, laparoscopic and open surgery.   10

So let me go to sub-question number one, you 11

know, what are the characteristics of a surgical 12

subspecialty, meaning here in my case being 13

gynocentric, GYN, that would warrant its consideration 14

separately as a specific indication instead of being 15

included in a general indication.  Well, I mean, for 16

us, historically gynecology has not been included in a 17

general laparoscopic surgical procedures indication.  18

We have our own indication.  And I think it's 19

important for us to have our own indication because 20

there are some unique characteristics about GYN that I 21

think are not necessarily lumpable, although I do 22
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appreciate the lumping versus splitting.  I think I 
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really appreciate that talk because I'm a bit of a 2

lumper myself.   3

But some things that kind of make us a 4

little bit unique is that our target organ, which is 5

typically the uterus, that we operate on can be 6

present or absent when we do robotic surgery.  So we 7

don’t always have to have the target organ in place 8

for us to be a robotic procedure.  We deal with both 9

benign and malignant pathology, where some specialties 10

utilizing the robot only to target cancer.  We use it 11

for benign and cancer indications.  And we also have 12

fertility indications which often a lot of the other 13

specialties don't necessarily have that issue whereas 14

we do when we utilize robotics in the pelvis.  And 15

those of course have some significant implications, 16

particularly when you're utilizing it in a non-17

pregnant versus pregnant patient, somewhat analogous 18

to what Dr. Schwaitzberg said when you're taking 19

something from an adult to pediatric.  We sort of see 20

that when you're going pregnant, non-pregnant. 21

With regards to sub-question number two, 22
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indication separately, well, I think, you know, level 2

of complexity.  Certainly route is an issue for us.  I 3

think one of the unique things about our specialty 4

which would need to have special consideration is if a 5

new device came on board that changed our thinking 6

about route of access into the abdominal pelvic 7

cavity.  The example I want to use is sort of the 8

transvaginal approach versus the transabdominal 9

approach.  Traditionally we utilize the robot through 10

a transabdominal approach to access the abdominal 11

pelvic cavity.   12

You know, I don’t think if a device came on 13

the market that -- or wanted to come on the market 14

that had a similar profile as, for example, the da 15

Vinci, doing the same task, entering transabdominally, 16

I don’t think we would really need to have that much 17

critical data to allow it to happen.  But I think if 18

you went now transvaginal, for example, to do a 19

hysterectomy, let's say, and apply robot through the 20

vagina, that's kind of changing now our approach by 21

route to complete that task and I would presume that 22
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in terms of the technology and how the task would be 2

performed through that particular space.   3

Same thing if you were to address vaginal 4

prolapse.  There are differences in how you do that 5

coming from above or coming from below.  You know, I 6

used vaginal hysterectomy as an example because it's 7

something that, you know, a lot of us have thought 8

about as a potential new way to approach surgery 9

through another route.  Certainly it's a procedure 10

that we've had in our history since the 1800s.  as you 11

can see, it's a very complicated procedure from the 12

point of you can't see much except for the only person 13

who can actually see anything is the primary surgeon.  14

So it's one of those procedures that has fallen to 15

about 15 percent of the hysterectomies that we do is 16

done vaginally.  And could this certainly be a way for 17

us, if we apply robotics, to improve that?  I think in 18

this circumstance, there would need to be some 19

additional data put out there to show that we can 20

accomplish the tasks that are necessary to remove this 21

solid organ transvaginally. 22
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You know, with regards to sub-question 
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number three, trying to determine based on medical 2

subspecialty or body anatomy or specific procedure or 3

combination thereof, in terms of evaluating the RASD, 4

you know, our perspective is really to look at it more 5

from a medical subspecialty.  Obviously I've already 6

indicated to you what some of our unique 7

characteristics are.  But for us, if the device can 8

perform the requisite task, which are things like 9

dissection, ligation, suturing, et cetera, within the 10

abdominal and pelvic cavity, which is where we work, 11

to complete gynecologic procedures, you know, that 12

should be sufficient for us.  We don’t see the need to 13

make this an onerous process to get other technologies 14

out there that can do that.  Sort of leave it up to 15

the surgeons then at that point to take it and ensure 16

the effectiveness in terms of outcomes for that.  But 17

if it can do the task, then certainly we feel that it 18

should be able to be put out there.   19

As it relates to sub-question 4a, specific 20

procedure indication, you know, for us, I mean, we 21

really have a lot of data.  That's what makes this a 22
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difficult question to answer because much of what we 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

do has already been proven in the conventional 2

laparoscopic literature and with the current robot-3

assisted surgical device literature.  So we have 4

general indications.  We have specific procedures.  5

It's really -- it's been thoroughly studied up and 6

down with the whole gamut of applications that we look 7

at.  And certainly anything that might have a slightly 8

different look to it, I suspect much of it can be 9

tackled with bench human factors, animal cadaveric 10

testing unless it's some radically new way, some whole 11

new way of thinking about doing GYN surgery.  Then I 12

think to me it's common sense that we would require 13

much more data and probably clinical data for that.   14

This last sub-question, 4b, was a little bit 15

more complicated for me to try to answer.  And I 16

definitely got that sense just asking colleagues 17

around the country what their thoughts would be.  You 18

know, certainly we can base risk-benefits on existing 19

established RASD data as well as on the laparotomy and 20

transvaginal surgery benchmarks that we have in 21

addition to the conventional laparoscopic literature 22
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there are no predicate endoscopic procedures that are 2

available to apply to any new RASD device.   3

Again, as I said before, we're looking at a 4

lot of data here for us in terms of conventional 5

laparoscopy versus transvaginal versus laparotomy and 6

a lot of things that we were talking about, we've 7

looked at already.  We just need to ensure that it can 8

perform those functions that we need it to do when we 9

complete those procedures.  And of course, again, for 10

us, the endpoints are successful completion of that 11

procedure.  We're not looking at things from a disease 12

perspective in terms of treating, for example, 13

endometrial cancer or, you know, treating 14

menometrorrhagia in a woman with a fibroid uterus.  15

We're looking at its ability to just remove that 16

fibroid if that's the outcome of the surgery.  And 17

obviously we want to see comparable complication rates 18

to any comparator or benchmark that's out there in 19

terms of looking at a new device. 20

As I said before, part of our difficulty of 21

studying things in detail is a hairsplitting 22
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phenomenon because for us, we already are doing 
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minimally invasive surgery.  We're already 2

incorporating laparoscopic techniques.  To us, the 3

robot is a tool, that it's a refinement of 4

laparoscopy, that for us it's really moving us forward 5

in our ability to expand applications and expand the 6

ability of people with the skillset to do it to be 7

able to apply it to their clinical practice.  So if 8

you can imagine, as you try to study outcomes, it's 9

very difficult to get -- peel things apart.   10

Often I feel things are very self-evident.  11

You know, I kind of look at it in terms of things like 12

the parachute.  You know, when we look at rigorous 13

studies for looking at the utility for things like the 14

parachute, there really are no major clinical trials 15

that have vetted this out.  It's just self-evident 16

that it's important to have a parachute when you jump 17

out of the airplane.  And I don’t think anybody is 18

going to sign up for a randomized controlled trial to 19

jump out of an airplane without one.  So I feel when 20

we talk about some of these things with relation to 21

robotics, if you're a user of the technology and it 22
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performs the task that you need it to do, it becomes 
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very self-evident to that user what its capabilities 2

are and where we can take it.   3

And so, to me, as I've always said, you can 4

look at outcomes all you want.  But ultimately, the 5

outcomes are very much dependent on the user.  As I 6

was taught by one of my mentors in the past, a fool 7

with a tool is still a fool because, you know, if you 8

don’t know what you're doing, no tool in the world is 9

going to change the -- you know, guarantee any 10

particular type of outcome. 11

So really, in conclusion, again, you know, 12

we're excited as a specialty as well as our societies 13

to be able to work with the FDA.  You know, one of our 14

hopes is that we create an environment in which we'll 15

be able to collaborate very effectively as clinicians 16

with industry and have that looked upon very favorably 17

as we look at the indications.  You know, for us, if 18

we have a general indication for gynecology, it would 19

be very nice to be able to collaborate in a way that's 20

constructive with regulatory bodies and with industry 21

to be able to take the knowledge that each one 22
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possesses and allow us then to apply that as our own 
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selves, policing ourselves to any kind of specific 2

indications that we may deem appropriate within our 3

own specialty.  So with that, I'm going to conclude 4

and thank you very much. 5

[Applause.] 6

DR. CLAIBORNE:  Thank you, Dr. Advincula.  7

Up next is Dr. Vincent Obias.  He's director of the 8

Division of Colon and Rectal Surgery in the Department 9

of Surgery at George Washington University School of 10

Medicine. 11

COLORECTAL 12

DR. OBIAS:   Thank you very much for 13

allowing me to speak here and I thank the FDA for 14

providing us a forum to talk upon this.  Disclosures.  15

Background, as mentio0ned earlier, I'm at George 16

Washington University.  I've been doing robotics now 17

since 2009 and love the instrument and the background, 18

a little into it.  I wanted to sort of set the stage 19

for colorectal surgery because I think it'll be the 20

only time we'll be on stage to talk about our 21

subspecialty, about how robotics has impacted 22
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colorectal, the unique aspects of it, some current 
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data and then answering the questions at hand. 2

If you noticed the procedures listed above, 3

we can do robotics for proctectomies, for removing the 4

rectum, colectomies, removing the right colon or left 5

colon, single-incision colectomies, transanal surgery 6

where we remove a mass from the rectum transanally and 7

natural orifice, where we can access the peritoneum or 8

even remove the rectum transanally.  So if you notice, 9

none of those are simple procedures.  The easiest 10

procedure colorectal surgeons may do in that whole 11

list is maybe a right hemicolectomy.  But it would be 12

considered an advanced procedure under most headlines. 13

The volume of colectomies also is lower 14

versus other subspecialties, say maybe 15

cholecystectomies.  And honestly, colorectal surgeons 16

must learn robotics on an advanced procedure with 17

lower volumes than other subspecialties.  Still, 18

robotics for us makes it worth it.  The penetrance of 19

laparoscopy is still poor across the U.S.  Sixty 20

percent of right colons are still being done open.  21

Eighty percent of rectal cancers are still being done 22
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open.  Robotics in my field we feel can help us reduce 
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these numbers. 2

Here is a pie chart demonstrating the 3

penetrance of robotics from 2008 to 2013.  Back in 4

2008, it was less than 1 percent.  Now it's about 9 5

percent.  And honestly, our view feels that we 6

probably switched over and now robotic robots are 7

being done for proctectomies under laparoscopy.  Even 8

in colectomies, such as right and left colectomies, 9

we're seeing some improvement from the open rate.  And 10

we're also seeing some penetrance there of robotics 11

into colectomies such as right and left colon 12

resections. 13

Now, here I just wanted to show you a video, 14

the difference between laparoscopic and robotic.  The 15

laparoscopic view is over here on the right side and 16

robotic is on the left side.  And you can see the 17

right side is a very stable view.  When you have a 18

very stable view, you can avoid nerves and avoid the 19

cancer and cut it out in a very precise manner.  In 20

laparoscopic, generally we have a resident or another 21

surgeon holding the camera.  It's floating in space 22
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and that view can make things difficult.  And on the 
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right-hand side, you can see it's almost ridiculous 2

how steady everything is when we're doing these 3

difficult proctectomies in this tight narrow pelvis. 4

Now, back in 2005, there was an MRC CLASICC 5

trial that was a randomized controlled trial comparing 6

open to laparoscopic and in that trial, when they 7

looked at the rectal cancer, the rectal cancers 8

removed laparoscopically had twice as much positive 9

circumferential margins when they were cutting out the 10

cancers versus open surgery.  I want you to remember 11

those ratios because it comes up even in newer papers.  12

And in fact, here's that paper.   13

The ACOSOG Z6051 trial, who the main surgeon 14

was Jim Fleshman from St. Louis and Wash U is now down 15

in Texas.  He presented this data at DDW.  It's 16

unpublished data but presented nationally at a 17

national meeting.  And he was a randomized controlled 18

trial comparing laparoscopic to open surgery.  And it 19

was a non-inferiority trial.  They were looking at the 20

quality of cutting out the rectum and it demonstrated 21

that the circumferential margin was still 12 percent 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

257 

in the laparoscopic arm and 7 percent in the open arm.  
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And therefore, laparoscopy failed to show equivalence 2

to open surgery and open surgery was still considered 3

to be the standard of care.  This is our biggest trial 4

to date.  It's U.S.-based.  And like I said, it's very 5

controversial. 6

Now, if you take a look at robotics, here is 7

a recent paper from July, 2015, I guess just a few 8

days ago, looking at the NSQIP database, which is the 9

National Surgery Quality Inpatient Database from the 10

American College of Surgeons.  It looked at 11,000 11

cases in 2013.  Of those cases, 299 were done 12

robotically for abdominal surgery like colectomies, 13

rights and lefts and proctectomies, 331.  The 14

conversion to open rate was lower in the robot versus 15

in the lap group.  Length of stay was shorter when 16

they were doing right and left colectomies.  And 17

length of stay was shorter when they were doing 18

proctectomies.  No difference in wound infection or 19

anastomotic leaks.  So large numbers starting to show 20

some improvement, especially when we get over our 21

learning curve. 22
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Now, you wonder, well, how about a 
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randomized controlled trials versus robotic and lap.  2

Well, there is one trial, the ROLARR trial.  This 3

trial was presented at our national society meeting, 4

the American Society of Colorectal Surgeons, here in 5

2015.  Again, unpublished data that has been presented 6

nationally.  So I feel we can talk about it.  It 7

looked at robotics done worldwide.  So the vast 8

majority of robotics are being done in the U.S.  And 9

yet, in this trial we were not even the one or two top 10

contributors.  Also the average number of surgeons 11

laparoscopic had done about 90 percent -- 90 to 92 12

laparoscopic procedures versus 25 robotics.  So there 13

was a big difference in learning curve and experience 14

levels.   15

Despite the large experience level 16

difference, robotics was shown to have equivalence in 17

safety and outcomes and length of stay and conversions 18

while benefits were possibly seen in obese patients, 19

male patients and low rectal cancers.  Again, we 20

probably need to have the full paper come out.  But 21

early data shows at least a safety equivalence with 22
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only 25 robotic cases.  And honestly, most of the 
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colorectal surgeons who do a lot of robotics feel we 2

can beat this and hopefully there'll be a robot versus 3

open study soon. 4

So now, I've been asked to speak 5

specifically on a few areas.  And I wanted to talk a 6

little bit about general and specific indications.  As 7

you talked about earlier, general use is indicated 8

when an instrument like RASD first comes into the 9

market.  Specific indications are when a company which 10

is to either advertise or train surgeons for a 11

specific procedure.  And we were asked to talk about 12

specific indications for colorectal.  Now, general use 13

indications is equivalent in comparison to a predicate 14

device.  For instance, XI was compared to SI and 15

required less information.  Data is also turned in 16

such as bench, cadaveric and clinical data if the 17

device is new or has no predicate.   18

I think one of the problems we could be 19

seeing with new instruments and new RASDs that were 20

brought up by earlier speakers is what happens when a 21

new instrument is not exactly like the current robot 22
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system.  What happens if there are hybrid laparoscopic 
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to robotic?  Can we really use something like the 2

robot?  And does a company have to spend $2 million to 3

get a robot to compare it to?  So I think there's 4

going to be some interesting questions about whether 5

we can really -- you know, if it's more of a hybrid, 6

should these be compared more to laparoscopic.  I 7

think that's why we're probably here to talk a little 8

bit about it. 9

The other thing is -- other questions that 10

were specifically asked.  What are the characteristics 11

of a surgical subspecialty that would warrant 12

consideration separately of a specific indication 13

instead of being included in the general?  Well, 14

obviously if there's a subspecialty associated 15

certifying board, so gynecology, urology, colorectal, 16

those are characteristics of a surgical subspecialty.  17

There are certain subspecialties that may not have a 18

certifying board, such as minimally invasive surgery.  19

But certainly if you have your own certifying board, 20

you should be considered a surgical subspecialty and 21

maybe warrant consideration separately.   22
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Now, specific indications.  The two major 
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issues that at least have been shown to me or 2

mentioned in the paper that was handed out to me was 3

they are being used for marketed purposes or for 4

training purposes.  What I'd like to postulate is that 5

I think training is important.  I think that the 6

companies, when they're showing us how to use these 7

instruments for specific indications like low anterior 8

resections, right colectomies with portal, 9

prostatectomies, it's very helpful to be trained by 10

the companies to show how to best use it and how 11

surgeons in our field would best use it to avoid 12

complications.  And so, I wonder if do we have to tie 13

training to specific indication because if we have a 14

new robot that comes on the field and we'd like to 15

teach our surgeons how to do -- how to use a robot 16

safely, they're going to have to use it on something, 17

like a cadaver.  And so, I was wondering do we really 18

need to connect those two specific indications for 19

training. 20

Some examples of specific indication are 21

prostate, rectal surgery, transanal and single-22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

262 

incision.  The other question or sub-question that was 
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asked is what are the characteristics of specific 2

surgical procedures that would warrant its 3

consideration instead of being included in a surgical 4

subspecialty indication.  This was sort of a hard 5

question.  But I think that it's associated with 6

complexity, the risk and difficulty of the procedure 7

and prevalence.  So for instance, if it's a 8

straightforward or a procedure that's been done in a 9

high volume or considered somewhat easier, you know, 10

it may not be necessarily need new information for 11

that.     12

Risk and difficulty can be determined 13

basically on historical data.  For instance, as I 14

showed you earlier, proctectomies have had a very 15

controversial outcomes in colorectal.  And that could 16

be -- historical data could be used to determine risk 17

and difficulty.  And prevalence, when you're looking 18

at a procedure like the Whipple, how often has it been 19

done?  Where has it been done volume-wise?  And maybe 20

something like that might be another indication of 21

looking at subspecialty -- surgical subspecialty 22
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indication. 
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Now, should the FDA evaluate RASDs based on 2

medical subspecialties, body anatomy, specific 3

procedures or some combinations?  I don’t think they 4

can be based only on body anatomy.  I think upper 5

abdominal surgeries like gastrectomies and 6

cholecystectomies are somewhat different.  Lower 7

abdominal procedures like colectomies and 8

nephrectomies are different.  And pelvic surgeries 9

like hysterectomies and low anterior resections are 10

different.  So it can't be only based on anatomy.  But 11

I think it's a combination, a combination of specific 12

procedure and our subspecialties will help determine, 13

you know, what are important things to be evaluating 14

by the FDA. 15

For another question that was asked, for 16

RASDs seeking a specific procedure indication, what 17

type of evidence should be relied upon to assess?  18

Well, bench and cadaveric data I think should be 19

heavily relied upon as mentioned earlier in our 20

groups.  I think for maybe new paradigm shifts or 21

complicated situations, maybe some clinical studies 22
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like retrospective reviews and really randomized 
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controlled trials are good for paradigm shifts and 2

determining going from open to lap to robot.  I mean, 3

those are the randomized controlled trials that are 4

working on.  It shouldn't be associated with a new 5

instrument coming on the market. 6

And the criteria for specific indications 7

for colorectal?  Well, the answer is it depends.  If 8

the data that was turned in for the general 9

indications already addressed the issues, then maybe 10

we don’t need any new information.  If the information 11

that was given by our new company associated 12

colectomies, maybe we don’t need any more for rights 13

and lefts and sigmoids.  Sort of the idea if a complex 14

procedure has already been used to help bring an 15

instrument to market, then lesser levels of procedures 16

can sort of just be brought in under the umbrella.  17

And of course if the data is needed, risk and 18

complexity of the surgery might help guide the 19

criteria. 20

Now, if clinical data is needed, how should 21

benefits and risks be assessed?  Again, a specific 22
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question that was asked to us.  If data is needed, we 
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have to assess the data.  What is the quality, 2

retrospective case match, number of cases or patients 3

associated with this study?  The outcomes of the study 4

should be viewed in comparison to current standards, 5

whether that's open or laparoscopy.  And of course, 6

peer-reviewed papers would be data that's most 7

important. 8

And what is the appropriate comparator or 9

benchmark?  Well, currently, as pointed out earlier, 10

Intuitive Surgical is the only robot FDA approved for 11

colorectal or abdominal procedures.  Future robots can 12

use it as a comparator if they are similar enough.  13

But as mentioned earlier, what happens if they're more 14

hybrid and laparoscopy?  Maybe these might need more 15

bench and cadaver information rather than using the 16

robot as a predicate.  Still, it's going to be 17

interesting to see where we come on that. 18

And near the end here, what effectiveness 19

and safety endpoints are needed to define clinical 20

performance, another question they asked us.  21

Effectiveness can be determined by bench and cadaver 22
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work.  Safety can be extracted from this information.  
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Safety and effectiveness endpoints are determined by 2

our current standards in the field, whether it be open 3

or laparoscopy and sometimes even if laparoscopy is 4

considered somewhat the standard, as mentioned 5

earlier, like for instance right colon, to do it 6

laparoscopic is the standard.  But only 60 percent of 7

the time is it being done.  So even in that scenario, 8

we can see some instruments or devices like robotics 9

help us break the hegemon of open surgery. 10

So as one of the few speakers from the 11

Washington, D.C. area, I wanted to give my plug for 12

the Washington Nationals and the racing president here 13

in George Washington and thank you very much for 14

inviting me to speak. 15

[Applause.] 16

DR. CLAIBORNE:  Thank you, Dr. Obias.  Since 17

all the panelists are here, we'll just invite the 18

moderators, Dr. Ashar and Nagel.  We are running a 19

little bit behind schedule.  So this panel will need 20

to be somewhat abbreviated. 21

PANEL DISCUSSION:  EVALUATION OF SPECIFIC 22
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ENHANCEMENT ENDPOINTS 2

DR. ASHAR:  Thank you all for your comments.  3

I think that everyone was very much on point and I 4

think we got a lot of good information.  I think what 5

we'd like to do is perhaps start out by having each of 6

you comment on what we just heard and any comments 7

that you have pertaining to in one category we have 8

lumping and splitting and perhaps dividing things up 9

pertaining to solid organs, intestines and GYN and 10

another category considering complexity, risk and 11

difficulty, another category thinking of things of 12

where there's already laparoscopic common use of the 13

device to accomplish a procedure and extrapolating 14

that for robotic surgery.   15

I'm wondering it seems to me that perhaps 16

all of those categorizations may be used to develop a 17

framework.  And I was hoping that perhaps you might be 18

able to comment on all of it and maybe come up with 19

the things that most matter, although you'd have for 20

your individual specialties.  But if we were trying to 21

find commonalities among all of the specialties, where 22
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one might start in determining whether the general 
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indication, the performance testing that has been 2

accomplished would cover basic procedures and where we 3

build from there.  So who would like to start?  Yes, 4

Dr. Schwaitzberg? 5

DR. SCHWAITZBERG:  So I really enjoyed the 6

talks from the other speakers and learned a lot.  And 7

I think one of the things that came through is that 8

barriers to training, any barriers that are put in the 9

way of training people that are based on labeling are 10

not in the interest of the profession or the patients.  11

And so, and while I do believe that the profession 12

should train itself, having additional opportunities 13

to train are never a bad thing.  And so, drawing these 14

distinctions and really splitting hairs between 15

whether -- you know, what's a gynecologic operation 16

and what's a urologic operation and really putting it 17

as a barrier to training, I see this as a bad thing.   18

I love the fact that you polled your 19

colleagues.  And I look at, you know, the professional 20

medical societies as even bigger polling ground for 21

opportunities to really inform the discussion about, 22
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you know, when is it a general use, where are the 
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overlaps.  A little bit of a difference of an opinion 2

on the nature of overlaps.  You know, to me, the whole 3

abdomen's a playground.  But you know, you can split 4

it out in other ways.  But I think the opportunity to 5

engage the AUA and the ASMBS and the ASERS and the 6

AAGO and the -- you know, these are really incredible 7

opportunities that are underutilized.  8

DR. ASHAR:  Dr. Patel? 9

DR. PATEL:  Hopefully it still works.  Yeah, 10

for our specialty, I think, you know, there's been 11

some good internal policing in many ways in that even 12

though we have a general indication for urology and we 13

have the ability to do prostatectomy, nephrectomy, 14

cystectomy, the way our field's evolved is really you 15

have surgeons in centers that do prostate and then you 16

have others that do kidney and others that do bladder.  17

They can all probably do all of the above.  And so, in 18

our specialty, the general indication is somewhat 19

insufficient.  I think going and trying to certify, 20

you know, by organ system that you can and can't do 21

doesn't make sense.  If we're able to do it 22
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laparoscopically, we really think that if we had 
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privileging for that, then we should be able to use 2

the robot in the same way.  And I think we've just 3

kind of self-policed ourselves in terms of volume of 4

doing certain parts of urology and not doing others.  5

The part that probably does need special 6

indications in our field is pediatrics, like Dr. 7

Schwaitzberg said.  It's a completely different thing.  8

It's a different body cavity, different anesthesia and 9

pediatrics is definitely different, whereas everything 10

else, you know, we could really kind of lump it 11

together. 12

DR. OBIAS:  Okay.  For the colorectal 13

societies, we are actually talking about this, talking 14

about credentialing and white papers similar to what 15

SAGES and AAGL has done.  You now, even when you look 16

at the procedures that are somewhat controversial like 17

natural orifice or reverse TME, taking out the entire 18

rectum transanally, we're not -- we're not as heavily 19

stringent or policing.  I mean, we're trying to 20

collect the data.  We're doing it in a stepwise 21

manner.  But I agree.  I think that once you have the 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

271 

general indication, I think putting too much onus on 
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the specific indications can be rather burdensome. 2

And also, I think one of the problems is, 3

across the board, sometimes there's not a lot of 4

consistency, whether it's colorectal indications or 5

transoral or ENT indications or gynecologic or 6

urologic, I think when the XI came through, its 7

indications were very broadly all over the place, 8

whether it was general abdominal or T1-T2 excision 9

transorally.  So I think having consistency across the 10

board is something that would be helpful for all the 11

companies.  But I think, you know, specific 12

indication-wise, it'd be nice to probably, as 13

mentioned earlier, just bench cadavers and some 14

limited studies if it's needed rather than overly 15

making it more difficult. 16

DR. ADVINCULA:  Yeah, thinking back to 17

what's happened to our specialty of GYN over the last 18

decade or so with the advent of robotics, this push 19

towards trying to develop specific indications has 20

really created a rift in our specialty because, as 21

traditional laparoscopists, we have always taken all 22
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the instruments we use, like for example, an advanced 
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vessel-sealing device, and, you know, the tools that 2

we use to do that, for example, like a ligature or an 3

ENSEAL, they don’t have a specific indication to do an 4

ectopic pregnancy or to do a hysterectomy.  We know 5

it's indicated to do seal cut and vessel-sealing and 6

it's up to us as a specialty to train our residents 7

and fellows and our peers to be able to remove a tube, 8

remove an annex or remove a uterus.  And so, as long 9

as it meets the requirements of what we would normally 10

have done with open surgery, we use that as a bench 11

arm.  Then we're able to move forward. 12

You know, what we've seen happen with 13

robotics is in many ways there's been a confusion in 14

our specialty with trying to label things as a robotic 15

hysterectomy.  I always joke that I don't have such a 16

thing as a ligature hysterectomy or a harmonic 17

hysterectomy.  But yet, you know, due to the way 18

things shift in the marketing that happens in the real 19

world, it's created this rift and this problem.  And 20

it's also set up barriers for us in terms of training 21

and how we interact with industry.   22
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So you know, again, as I said before, it's a 
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tool.  As these RASDs come out, if they meet the 2

requirements of what we as a specific specialty 3

require to accomplish a task, whether it's a 4

conservative or extirpative surgery, then we should 5

take what available data is out there, assess it.  If 6

it meets the criteria, move forward.  If it's a big 7

paradigm shifter, as Vincent said, or are we going 8

from adult to pediatrics or maybe non-pregnant to 9

pregnant, then I think, yes, we need to be very, very 10

specific and critical about what we're doing there.   11

But I can tell you that this wrangling 12

between general and specific is really -- it's done a 13

little bit of damage to at least our specialty in 14

terms of creating rifts between -- lines drawn between 15

a traditional laparoscopist and a robotic surgeon.  16

But at the end of the day, as you can see on the 17

monitors, it looks the same pretty much, right?  It's 18

a tool doing a similar surgery in a similar 19

environment. 20

DR. ASHAR:  You know, the one -- we're going 21

to take a question in just a moment.  But the one 22
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thing that your talks were superb, the one thing that 
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I didn't hear any discussion about, which I hope we'll 2

get to in a little while, is the concept of a system 3

because what seems to me most glaring, the difference 4

between conventional laparoscopy and using a platform 5

is the fact that with your -- you need your team to be 6

engaged in the use of that platform.  And certainly 7

you do with laparoscopy but perhaps not to the degree 8

of communication that needs to be necessary from the 9

individual that's at the bedside versus the individual 10

at the console. 11

DR. SCHWAITZBERG:  But Binita, let me just 12

push back on you.  That's very product-centric.  You 13

know, we're talking about RASDs.  And you know, as Dan 14

pointed out, the future is these will be invisible.  15

Dmitry makes things that go assemble themselves inside 16

the body.  The team is a moment in time.  The same 17

way, when you have a harmonic scalpel, the nurse has 18

to assemble it on the back table and that, you know, 19

that's the general use.  That's not the specific use.  20

If you need four people to run the instrument, that's 21

the general use of the instrument, whether you're 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

275 

doing a kidney, a prostate, a colon.  You know, I 
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think hanging those up, this is a blip in time for 2

where we're going and we need a larger framework than 3

that. 4

DR. OBIAS:  I agree, especially when you 5

think of these as being robotic assist devices and not 6

true robots, as you mentioned earlier.  If we were 7

dealing with a true robot where we could just press a 8

button and say take out the rectum and walk out the 9

room, then we need to do some studies to make sure it 10

can do that.  But since this is assisting us doing our 11

own surgery, then it should just be able to do what we 12

tell it to do and that's probably a general use more 13

than a specific use. 14

DR. ASHAR:  Great, excellent.  So could you 15

introduce yourself?  When you're coming up to the mic, 16

I think that we're trying to capture the individuals 17

on the transcript.  So if you would introduce 18

yourself? 19

DR. OLEYNIKOV:  My name is Dmitry Oleynikov, 20

and I'm a professor of surgery at the University of 21

Nebraska Medical Center.  I'll be on the panel 22
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tomorrow.  But I wanted to sort of make a proposition 
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that I think bridges what you just mentioned and what 2

the panelists have talked about.  You know, the FDA is 3

of course charged with protection of us, the people 4

who are going to be subjected to devices and 5

medications.   6

But I think it becomes very difficult, then, 7

once that device is in front of the FDA panel to then 8

be able to predict the future, to be able to think of 9

all possible consequences.  You can't make a 100 10

percent safe device, especially if you put it in the 11

hands of somebody who is not adequately trained or, 12

for that matter, privileged to use that device.  So 13

I'm speaking as a representative of SAGES by saying 14

that societies have a role and SAGES has tried to be 15

on the forefront and has created a process by which we 16

have a technology alert system that alerts our 17

membership about new technology coming out and where 18

we think that technology is applicable.  Then, there 19

is a technology values assessment, which looks at 20

early data.  So this is really early, just post-FDA 21

clearance.  Then, there is a guidelines process that 22
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looks at how to appropriately use this device, given 
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some of the things that have been published.   2

So perhaps one of the things that needs to 3

occur is maybe the FDA would be less nervous about 4

predicting the future if it felt that it had control 5

in how these things lay out because it worked closely 6

with societies, potentially national registries and in 7

real time assessed.  Every panelist here understands 8

that some of the original application of laparoscopy 9

have been shown not effective and changed.  We've all 10

adapted our techniques.  And I think as long as that 11

adaptation is done in a way that is publicly visible, 12

where public has trust that we, the societies, are 13

looking after their best interest, then I think the 14

FDA -- and several speakers mentioned this -- you 15

know, if you raise the bar so high that you thwart 16

innovation, then you'll never move forward.  On the 17

other hand, the public has to be assured of safety.  18

And so, that, my proposal is that the FDA work closer 19

with professional societies, much as the FAA works 20

closely with the pilots association. 21

DR. NAGEL:  So it's part of our paradigm in 22
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assessing safety and effectiveness to consider risk-
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benefit.  And certainly risk is different in benign 2

versus malignant disease.  Dr. LaSalle Leffall always 3

taught that a surgeon has a mandate which is a duad:  4

to cure disease whenever possible and to relieve pain 5

and suffering always.  He used to always, always.  But 6

Dr. Advincula, you've explained that your societies 7

have established a specialty, GYN oncology.  And 8

certainly your procedures in oncology are different 9

than your procedures that are not cancer procedures.   10

And Dr. Beish [ph], you'll have to cut me a 11

little slack.  Although Dr. Leffall trained me, Dr. 12

Petrelli was my fellowship director.  And he would say 13

you either have to address these issues or go to the 14

anchor bar and flip wings.  It's a different 15

operation.  In the past, removal of the malignant 16

disease in the lymph nodes made a difference.  That's 17

changing now with the increasing efficacy of anti-18

cancer therapies.   19

But could the panelists please comment on 20

comparing the earlier comments of, look, it's a tool 21

and if you can use it, you can use it versus the risk-22
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benefit considerations that we have to take into 
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consideration if you're performing this, using these 2

devices for malignant versus benign diseases. 3

DR. ADVINCULA:  I mean, that's surgical 4

judgment.  I mean, that's not something that you can 5

necessarily regulate.  I mean, you know, the decision 6

to use it in a malignant process, that's a judgment 7

call.  If it's a cervical cancer and if it's -- you 8

know, if it doesn't meet criteria, if you're using it 9

in stage IIB, it's probably an inappropriate use for a 10

cervix cancer application.  And of course your 11

outcomes are going to be terrible.  But that has 12

nothing to do with the device.  That's poor surgical 13

judgment.   14

And so, you know, I think it's kind of -- 15

that's where it gets a little confusing, you know, 16

because when you -- the questions like that really, 17

really lend itself more to training and education and 18

proper surgical judgment, right tool, right patient, 19

right indication, right surgery as opposed to 20

something that you try to regulate.  I don’t think you 21

can really do that. 22
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DR. OBIAS:  Yeah.  So in the colorectal 
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field, colon cancer was a big issue with port site 2

recurrences.  And at that time, there was a moratorium 3

for cancers for laparoscopy for colon cancer until the 4

COST trial demonstrated that it was safe to do 5

laparoscopic versus open.  So the FDA catch that?  No.  6

What ended up happening was early outcomes from 7

certain centers demonstrated higher port site 8

recurrences.  And honestly, the societies were -- you 9

know, said, look, we need to stop doing this.  We need 10

to do a study.  And thus, the COST trial came up.  11

Now, the thing is, is that laparoscopy and robotics 12

are both the same at MIS.   13

So if you're going to say that there's 14

differences in cancer to benign, I would say if you 15

look at the predicate laparoscopy data for robot -- so 16

for benign or cancer, you can tell which procedure can 17

be done successfully in an MIS fashion and apply that 18

to robotics.  The difference is that robotics might 19

actually show improvement in certain areas such as 20

cutting the rectum out in TME.  But that doesn't 21

necessarily mean that it needs a specific indication 22
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or anything like that.  So you can use previous data.  
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But whether it's benign or a cancer at MIS, I think 2

it, at least in colorectal, has been answered. 3

DR. ASHAR:  So I wanted to -- you know, I 4

think that there is a level of comfort that you all 5

have with respect to specific indications and 6

partially because you're closely aligned with your 7

professional society with our maintenance of 8

certification requirements and the quality assessment 9

or QI initiatives that might be ongoing within each of 10

your individual professional societies.   11

And I think that our individual from the 12

audience just raised the very real possibility that, 13

as Dr. Maisel said in his opening remarks, that 14

perhaps there could be integrated systems that have 15

registry data, that give us the outcome information 16

for us to continually learn about how to refine our 17

technology and refine our techniques to give us the 18

results that we want.  Now, I want to know how many of 19

these QI systems are actually talking to you and how 20

many of them are talking to other professional 21

societies.  And I think, you know, we would love to 22
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have an FDA collaborative effort with all of the 
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professional societies to be able to get what we want 2

to get.  And that's data to ensure safe innovation of 3

these technologies.   4

I think the question is how do we get to the 5

point that we are here to the vision of where we want 6

to be in a way that makes sense where, you know, we 7

are respectful of all of the HIPAA considerations and 8

also we have responsibility with respect to the data 9

that we're receiving and can assure that it's clean 10

and it's pure data that allow us to make good 11

decision.  I think I'm jumping to the topic that we're 12

going to be discussing tomorrow.  But I feel that your 13

discussions so far and your preparations for the talk 14

have really gotten us to this point. 15

DR. OBIAS:  So if you're looking at the 16

question of credentialing, certainly people have been 17

putting out credentialing and white papers.  In fact, 18

ASCRS is sending our paper over to SAGES and we're 19

trying to communicate and have a synergistic view as 20

well as with the European proctology associations.  So 21

we're going to do it ourselves and police ourselves.  22
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In terms of big data and big data analysis, there's 
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plenty of data out there with NSQIP and cancer 2

databases and even Michigan quality initiatives and 3

New York quality initiatives.  Data from the companies 4

certainly could be anonymized and used and assessed.  5

But that's somewhat proprietary and unless a rule 6

comes out, it's going to be hard to access that.  I 7

think it's important to have that.  But I also think 8

that there are other data sources to look at the 9

safety and efficacy of an instrument, like when I 10

showed the NSQIP outcomes. 11

DR. SCHWAITZBERG:  You know, part of this 12

gets to whether or not there are any teeth in the 13

post-regulatory framework.  And you know, we look at 14

all these phase IV studies.  But you know, tell me 15

where the examples are where an instrument was 16

reevaluated, modified, pulled out, you know, based on, 17

you know, the phase IV requirements.  So there's 18

opportunities to improve that part of the system.  But 19

a little bit get backs to your question.  I think 20

cancer/non-cancer is the wrong framework.   21

Take TME for instance.  TME, relatively new 22
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concept, you know, in the last 15 years or so.  And 
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then, can you do the TME laparoscopically?  If you 2

could, you shouldn't do rectal cancer.  Same question 3

with the robot.  Can you do TME?  If you can do TME 4

robotically, then you're in the market.  Then you have 5

the opportunity for the kinds of studies that got us 6

to the COST trial and things like that, you know, 7

moving forward.  But cancer versus non-cancer for the 8

tool is really what's the standard of the operation.  9

Can the tool meet that standard?  If yes, move 10

forward.  If no, you're stuck.   11

So we don't have -- we're not capitalizing 12

on the opportunities in the post-regulatory framework 13

because there are lots of groups that would take the 14

data that you collect and say let's have a look, let's 15

see do we feel differently about this, you know, 5 and 16

10 years later than we did on the day we approved it. 17

DR. ADVINCULA:  I mean, I can certainly tell 18

you that in our specialty, particularly within AAGL, I 19

mean, we've developed over the last several years 20

designation to identify those centers around the 21

country that are actually -- you know, meet certain 22
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level of standards for offering minimally invasive 
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surgery, which in our specialty incorporates all of 2

these technologies.  Establish a bold database.  And 3

you know, my response to you in terms of is there 4

collaboration, I say we just do it.   5

I mean, I don’t see why it's not possible to 6

do.  I mean, we have the capabilities.  We've got 7

8,000 members that can contribute data and are 8

actually looking for opportunities like that because 9

we do want to, on a large scale, be able to assess all 10

the technologies that we're being exposed to.  And so, 11

you know, for me, instead of let's just we talk about 12

it a lot.  But I tell you, we're ready to do it if the 13

FDA's ready to do it.  We're happy to collaborate on 14

that level. 15

DR. PATEL:  Yeah.  For my specialty also, we 16

have a lot of collaboration.  We've seen large volume 17

trials.  We've seen large volume publications, 18

consensus statements based on tens of thousands of 19

cases.  But they have not been society-initiated at 20

this point.  And that may be a good way to go. 21

DR. ASHAR:  I agree.  We have a question. 22
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DR. TAYLOR:  Yeah.  Again, this is just a 
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terrific workshop.  My question -- and maybe the 2

various specialties could answer this, is often we see 3

these trials or these papers and robot versus 4

laparoscope versus laparotomy.  And that's actually -- 5

it seems to me very crude because it would seem to me 6

how you use the robot is at least as important as did 7

I use it.   8

And in your various studies, do you look at 9

all at variations in the use technique or -- which 10

again, this might be something that if there was more 11

mandated collection of more detailed use data, which 12

is available or attainable with these systems, you 13

might both help the societies improve medical practice 14

but might also get a better insight into what things 15

actually need regulating more carefully than others.  16

And I was just wondering if the various panelists 17

could comment on that. 18

DR. SCHWAITZBERG:  Sure, Russ.  You've asked 19

a highly sophisticated question, which David alluded 20

to earlier.  You can't get 10 surgeons to agree how to 21

do a hernia or a Nissen or things like that.  but the 22
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bigger issue around the question is if you go back to 
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natural orifice surgery, for which we were engaged 2

between SAGES and ASGE in very deep discussions with 3

the FDA about would this be an IDE trial or not, and 4

we got past it.  So it was not.  Then we went out and 5

tried to raise money.   6

There is very little enthusiasm at the NIH 7

to fund the kinds of trials you are talking about.  8

SAGES went out to industry and raised $1.7 million on 9

its own to study an operation that affects a million 10

people a year and there were no takers because the 11

comparative effectiveness rating for the things we 12

were interested in didn't make it to the radar.  And 13

we need to liberate a whole bunch more money and put 14

it in the hands of the right groups of people.   15

You know, SAGES and ASGE proved it could run 16

a clinical trial.  I'm sure the AUA could do the same.  17

I'm sure AAGL could do the same.  I'm sure the 18

colorectal society can do the same.  And it is 19

appalling how little money is available from the 20

federal government to study the kinds of questions you 21

asked. 22
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DR. TAYLOR:  Any Congress people in the 
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audience here? 2

DR. ASHAR:  Yes, next question? 3

DR. PATEL:  Yeah.  I had a comment about the 4

paper you are talking about comparing lap to open, 5

open to robot.  The problem is the surgeons are all 6

different in these trials.  And it's not often the 7

instrument that determines the outcome.  It's the 8

person using it.  That's why it's very hard to compare 9

a device.  If the surgeons were all the same, maybe 10

this would happen.  We tried to randomize open versus 11

robotic prostatectomy in our field and it was just 12

impossible.  The patients had already decided what 13

they wanted and they weren't going to go for open. 14

DR. ASHAR:  Yes?  Could you introduce 15

yourself before? 16

DR. REDAN:  Yes.  Jay Redan at Florida 17

Hospital Celebration Health and currently I have the 18

great pleasure of working with everyone on the panel.  19

I think one of the things we need to consider about 20

the robot, it's another enabling technology.  We think 21

we all agree that minimally invasive surgery is 22
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preferential for patient care over open.  And the 
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robot is another way of performing minimally invasive 2

surgery.  There are several surgeons that can go open 3

to robot, such as gynecologic/oncology.  And I think 4

if we think of it more as another enabling technology 5

in the toolbox, we have to reassess how we evaluate 6

all our tools.  And I think we've pretty well 7

established that today.   8

And again, I just need to reiterate for the 9

fact that I think it is so important for the societies 10

to control or at least to supervise the proper 11

database gathering system that we can all work 12

together.  We have Dr. Advincula is president of AAGL.  13

I'm president of SLS.  Vip is going to be president of 14

SRS.  Dr. Schwaitzberg, Dr. Satava, past presidents of 15

SAGES.  We have a lot of really valuable assets in 16

this room.  And I think it would be great for the FDA 17

to again work with all of us in how we can make this a 18

much safer, better way with the appropriate data 19

gathering just from what we have here today. 20

DR. ASHAR:  Great.  That'll be our next 21

meeting.   22
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tomorrow.  We have a session on just that issue with 2

regards to collecting data, collecting information to 3

be able to look back and ensure safety and 4

effectiveness.  And we'd like for you to, if you're 5

able to, continue to comment on that.  Getting back to 6

this issue of clinical trials seems a common number of 7

questions are on them.  Everybody has agreed that, you 8

know, we don't want to ask for it if we don't have to.  9

You don't want to do it if you don't have to.  They're 10

time-consuming and they're expensive.   11

But the question is, what is the role of 12

clinical trials in a least burdensome approach.  It 13

was preceded with a comment that if the tele-operative 14

system is a tool to drive familiar laparoscopic tools 15

and the proof of equivalency is really an engineering 16

validation and verification effort, then what is the 17

role of clinical trials in a least burdensome 18

approach?  When do we need to ask for that? 19

DR. OBIAS:  Well, I think when you're 20

talking about these large randomized controlled 21

trials, like the ACOSOG trials or the NIH-sponsored 22
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specific disease entity.  Like, for instance, in 2

rectal cancer, I keep going back to that because it's 3

the only thing really I know.  You know, the 4

techniques are fully standardized.  Everyone's trying 5

to do this same TME technique.  The only thing that's 6

different is the instrument, whether it's open or 7

laparoscopic instruments or robotic.   8

I think that's great when you're looking at 9

maybe a paradigm shift, when you're trying to convince 10

people that it's okay to do minimally invasive surgery 11

for cancer, that there's no port site recurrences, the 12

local recurrence is low.  Nerve injuries are low.  13

Those are things.  But just to get the product to 14

market or for a company to say this can be used for 15

that, I think it's definitely overkill. 16

DR. NAGEL:  So sticking with the issue of 17

burden, it really is the FDA's intent to facilitate 18

bringing safe and effective devices to the market and 19

to mitigate or limit burden.  So the question with 20

regard to pediatrics, it's really several comments and 21

they've asked Dr. Schwaitzberg to comment on the 22
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requiring more data.  However, it would be difficult 2

to develop a pediatric product because it is a smaller 3

market, therefore a bigger risk for manufacturers to 4

produce.  Increased R&D for pediatric indication would 5

add to the overall device cost.  Pediatrics in general 6

is underserved.  Many devices wind up used off-label 7

to fill that gap.   8

DR. SCHWAITZBERG:  Wow.  That's about a 10-9

part question.  You know, put on an IRB hat for a 10

second and, you know, clinical trials are designed to 11

not exclude inconvenient populations simply because 12

they're inconvenient.  But if you look at the history 13

of the device industry as a whole, look at how it's 14

really been aimed at, you know, 70 kilo men.  On the 15

handles of our devices, we still have very poor 16

traction on building ergonomically appropriate tools 17

just in our hand instruments.  You know, and these are 18

adults.   19

Now, you want to take it to the next level 20

problem and solve this.  You know, the burden of proof 21

is not necessarily in designing new instruments but 22
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instruments meet the test.  You know, could you do 2

these operations is a fair question.  The issue of 3

whether or not a company wants to redesign for smaller 4

is a corporate decision and really it's not my purview 5

of the FDA purview to force a company to go into a 6

line unless there was some form of incentives.  I 7

guess that's what business is.  But I think the 8

opportunity to assess whether the existing tools can 9

be used in the new setting is a fair setting and it's 10

not unfair to collect data for it. 11

DR. NAGEL:  Could you please just -- we have 12

a question coming up -- but elaborate?  You had 13

mentioned that you had separated out adult from 14

pediatric indications and elaborate on why. 15

DR. SCHWAITZBERG:  Well, you know, the 16

smaller working space.  I mean, anybody who's ever 17

done a TEP and a TAPP will tell you for hernia repair 18

that the big space you do for a transabdominal hernia 19

repair is a different world than when you're working 20

in the pre-peritoneal space.   21

If you take that argument and extend it, 22
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invasive procedure may produce unintended 2

consequences, and really that's what this is all 3

about, the search for unintended consequences, that 4

collecting data in a  thoughtful protocol-based way 5

potentially in a new space -- and I consider, you 6

know, you could pick an age or a size cutoff -- the 7

babies to be a new space is a fair question to collect 8

data using an IRB where the patients understand the 9

risks and the benefits and the families and the 10

parents. 11

DR. OBIAS:  And if you extent a whole IRB 12

concept, you know, you have to have special 13

consideration for prisoners or pediatrics.  Again, 14

same thing here.  When you're looking at new 15

technology and you're looking at technology applied to 16

individuals who can't necessarily consent or 17

understand the risks, you have to maybe, maybe take a 18

look a bit closer at that instrumentation. 19

DR. SCHWAITZBERG:  Yeah.  I think that's 20

really one of the issues with kids is they don’t have 21

the opportunity to give consent.  And so, I think the 22
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level of evidence deserves closer scrutiny. 
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DR. NAGEL:  Thank you.  Please introduce 2

yourself. 3

COL. LOCKROW:  Yeah.  Ernie Lockrow again 4

from Uniformed Services University.  And full 5

disclosure, I didn't read the labeling on the XI 6

because I work for the government and we can't afford 7

one.  So I think the analogy though that the FDA could 8

use when they're looking at, you know, these new 9

devices and as they get different iterations, I was 10

thinking because I was a flight surgeon for the 82nd 11

and, you know, you can't take a helicopter pilot per 12

se and put him into a jet.  But he probably could fly 13

that jet if he got some training on the 14

instrumentation and in the cockpit in terms of the 15

mechanism.   16

So when we go from iteration to iteration, I 17

think you can use, even though we don't like to use 18

the airline analogy, but you can use the airline 19

analogy in terms of, you know, you've got a guy that 20

can fly a prop plane, for example.  But you put him in 21

a jet and he's going to be in trouble.  But if you 22
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train that guy in the jet cockpit for a little while, 
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he's going to be able to fly that jet and land it.  2

You know, takeoffs are optional.  Landing's mandatory 3

when you're a pilot.  But just a comment for that. 4

DR. NAGEL:  I'd imagine you read those 5

operating instruments.  And those are ways that the 6

FDA can work with the manufacturers, not only through 7

labeling but through indications for use.  One of our 8

questions in our challenge is what is the 9

effectiveness and safety endpoints -- what 10

effectiveness and safety endpoints are needed to 11

define clinical performance.  And this question sort 12

of follows up on that.   13

What parameters of a surgical procedure are 14

important in order to compare two surgical procedures 15

and understand whether safety or effectiveness 16

outcomes can be translated from one procedure to 17

another?  How detailed should the analysis of each 18

parameter be; e.g., is oblation all the same?  So we 19

heard about comparing non-inferiority, comparing 20

complications.  But what sorts of outcomes should we 21

be looking for in terms of evidentiary requirements? 22
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oncology example.  You know, the College of Surgeons 2

through its cancer group has done amazing work helping 3

surgeons understand what the lymph node harvest should 4

be in the non-colorectal special colectomies, like 5

left colon and right colon.  And you know, for 6

colectomy, it's around 12.  And I think if you turn 7

around and said that that's the standard of care and 8

you couldn't produce it laparoscopically, because in 9

the early days of laparoscopy, the whole big thing in 10

the room if you did a laparoscopic right colon is did 11

you get 12 lymph nodes.  And if you didn't get 12 12

lymph nodes, people are doing bad laparoscopy, man.  13

That's just going to be a flash in the pan.  So there 14

are standards for many of these operations that can be 15

applied across toolsets and that these are observable, 16

non-punitive, objective metrics that say you can 17

either hit these targets or you can't. 18

DR. PATEL:  Yeah.  I think the metrics and 19

the outcomes can be a little bit challenging.  You 20

know, in our own specialty, in prostatectomy, if you 21

look at the outcomes of the Medicare population that 22
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robotics.  The robot doesn't work.  But the outcomes 2

were bad for lap and for open in the Medicare database 3

whereas if you look at experts using the robot, the 4

outcomes look great.   5

So the problem with having clinical outcomes 6

as a measure is they're somewhat dependent on the 7

patients you operate on and who's operating on them.  8

I think as the FDA, the only thing that you could 9

probably have good data is really on the device 10

itself.  Is it safe?  And can it perform the tasks 11

that are necessary to do the procedures in that field, 12

like Dr. Satava said.  I think once you bring the 13

outcomes into it, it becomes very, very difficult to 14

follow and correlate. 15

DR. OBIAS:  I think when it comes to 16

outcomes, for most procedures it's already been 17

established, whether it's via open data or 18

laparoscopic data.  For instance, rectal prolapse 19

surgery.  We have a known recurrence rate based off of 20

thousands of procedures done and we have a set amount.  21

And if you do it robotically and your recurrence rates 22
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You have what your standards are.  And we can work 2

towards those.  But I think that's established by the 3

previous generations of technology, whether it's 4

laparoscopy or even in open surgery like we do right 5

now in proctectomies. 6

DR. ADVINCULA:  Yeah.  I mean, I would 7

agree.  It's very similar in our specialty.  If you 8

look at a procedure like a vault prolapse, I mean, we 9

know what the outcomes should be for a definitive 10

procedure like a sacrocolpopexy and we know what it is 11

open and we know what it is with conventional 12

laparoscopy.  We have data on current robot-assisted 13

surgical device.  And so, you know, you don’t need to 14

reinvent the wheel.  I mean, we have that information. 15

DR. SCHWAITZBERG:  You know, Vip's comments 16

are actually more important than you may realize.  And 17

we saw this in the lap hernia literature.  Big 18

randomized trial from the VA saying lap hernia wasn't 19

very good.  But lap hernia in the hand of a good 20

surgeon is spectacular.  And one of the data points we 21

need in these studies moving forward that you never 22
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we need to know more about the surgeon.   2

We need to know a whole bunch more about the 3

characteristics of the surgeon as it applies because 4

you've got to find the signal in the noise.  You know, 5

what you describe is noise.  But you know that there's 6

a signal there and we're going to see this all over 7

again with the marketing of the RASD hernias will be 8

the same argument as open versus lap hernia will be -- 9

there will be outcome studies.  But if you don’t know 10

the signal, if you don’t know who's doing them, it's 11

all going to be about the quality of the surgeon, not 12

the quality of the tool all over again.  The other 13

thing -- 14

DR. PATEL:  Yeah.  The problem with the 15

Medicare database was, you know, you're looking at 16

potency and incontinence.  All the patients were over 17

65.  And they found that in that population of 18

surgeons, they were all low volume surgeons and that 19

skewed the results also. 20

DR. OBIAS:  I think also you have to notice 21

is that this -- our standards are slightly shifting 22
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with every generation.  So the COLOR II trial looking 
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at laparoscopic versus open was an international trial 2

and it showed equivalence for laparoscopy versus open 3

for rectal cancer.  But it failed -- the laparoscopic 4

surgeons had higher circumferential margins when they 5

did open low anterior resections.   6

So what does that say?  It means these 7

surgeons are getting worse in open than they are in 8

laparoscopy.  But when you look at the ACOSOG trial, 9

we had great open surgeons, maybe not the best lap.  10

They had great outcomes for open low anteriors and 11

worse for the laparoscopic.  So again, you know, you 12

can talk about doing large randomized controlled 13

trials.  But as it will come out tomorrow, it's very 14

subjective. 15

DR. ADVINCULA:  Right.  I mean, as one of my 16

mentors once told me, the way to get around some of 17

these issues with the RCT is not to randomize the 18

procedure anymore but pick the procedure and randomize 19

the surgeon.  And then you really vet through this.  20

Now, the devil's in the details.  But nobody wants to 21

get the clown surgeon in the randomization.  But 22
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questions, you know, if you picked a specific 2

procedure and the patient got a randomized surgeon, 3

right? 4

DR. NAGEL:  Thank you.  Please? 5

AUDIENCE QUESTION:  My question is -- and 6

I'm going to preface it with a comment and that is we 7

all know about randomized controlled trials and say 8

that's level one evidence.  But anybody that's ever 9

even participated in one knows that it takes a couple 10

of years to design.  It takes a number of years to 11

recruit and then a couple more years to analyze the 12

data and then another year or two to publish it.  And 13

when the clinician is there at the patient looking at 14

the results, they're not even applicable, as is 15

evidenced by that VA hernia study, which was $5.5 16

million of taxpayer NIH money which said, oh, if the 17

surgeon is good at doing it, then that's what they 18

should do, which was fairly intuitive, like the 19

parachute example.   20

And so, my question is -- and then by 10 21

years, you know, who is practicing and doing the same 22
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before, because we're always getting better.  So where 2

is the value?  Is the value in trying to get what we 3

say is level one evidence or is the value better in 4

trying to collect meaningful outcomes which can parse 5

out the differences in surgeons, because -- and it's 6

not -- it's not only the surgeon but it's also the 7

environment the surgeon is working in.  and so, if you 8

guys -- if I could ask the panelists to comment on the 9

value of a randomized controlled trial versus the 10

random versus the data that we obtain by using real-11

world data that we don't really have right now, but we 12

could develop a way to get.  Which one's more 13

valuable? 14

DR. OBIAS:  I like the idea of looking at 15

the data we make now already.  And I think when you're 16

looking at these large randomized controlled trials, 17

that's with the current robot.  Does that apply to the 18

XI?  Because these are all XIs we looked at.  Does it 19

apply to the new one coming out with other companies?  20

Are we going to have to do randomized controlled 21

trials with other robots?  I think at the end of the 22
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day we're all doing minimally invasive surgery.  And 
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so, maybe we should pull back and say doing randomized 2

trials and just looking at that data that we're doing 3

with the instruments we have now.  I like that idea. 4

DR. SCHWAITZBERG:  But it speaks to 5

interoperability of the EHR and it speaks to the kinds 6

of data that we already currently collect.  I mean, 7

there's so many holes in the kinds of data we collect 8

-- characteristics of the surgeon.  We need to be more 9

thoughtful about the kinds of things that we put in 10

these databases.  You know, one of the glaring 11

examples is that we know if you want your bariatric 12

operations to have an impact on diabetes, the time to 13

diagnosis is very important.  Yet almost no EHR has a 14

date of onset of diabetes in the EHR.  So we've got to 15

be more smart about what goes into our databases so 16

that we can use it the way you described. 17

DR. NAGEL:  Please introduce yourself. 18

DR. FOWLER:  Dennis Fowler from Titan 19

Medical.  The conversation today has progressed in the 20

direction of that it's the surgeon who determines 21

outcome and the RASDs are simply tools that this 22
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surgeons use.  And yet, any of us who are experienced 
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surgeons could walk into the operating room and watch 2

any surgeon for five minutes and have a pretty good 3

idea whether we think they're a good surgeon or not.   4

There's a bunch of us that think that we can 5

develop ways that the RASDs can actually objectively 6

measure the performance of the surgeon and we've 7

talked about it a little bit and I think that may be 8

some of the topic for tomorrow.  But the question to 9

the panel is do you think that the FDA should push 10

industry in the direction of including surgeon 11

performance measurement and validation of those 12

methods in their development of RASDs.  Thanks. 13

DR. OBIAS:  So I just wanted to clarify.  Do 14

you feel -- the question was should surgeon 15

performance be associated with ratifying RASD?  16

Looking at exact surgeon performance?  Well, that 17

would be a loaded question there. 18

DR. ASHAR:  Yeah.  Let me help you out 19

there.  You know, so FDA regulates medical devices.  20

We regulate medical device manufacturers and the 21

extent to which we have an interest in, you know, the 22
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training of surgeons is to mitigate device-associated 
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risk.  So I think we're going to be discussing this, 2

as you said, tomorrow, Dr. Fowler, because we do have 3

a full session of which you're on the panel talking 4

about training and simulation as a risk mitigation 5

measure for ensuring device safety.   6

DR. OBIAS:  Well, I kind of agree that if we 7

did have data, just anonymized across the board, we'd 8

be able to determine things like learning curve better 9

because right now we're looking at a hodgepodge of 10

papers from various societies or various individuals.  11

This is my learning curve after 5,000 whatevers.  And 12

we're looking at those numbers.  But if we had the raw 13

data from the companies, we'd be able to really nail 14

down over thousands and thousands and thousands of 15

data points where some of these problems are. 16

DR. ASHAR:  And I think you're flipping the 17

question appropriately.  I think perhaps if I can take 18

Dr. Fowler's question and twist it a little bit, you 19

know, there may be an opportunity for surgeons to 20

learn themselves about what their capabilities are to 21

help inform device manufacturers and FDA and others 22
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about how to help mitigate risk of not only the 
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average performing surgeon but the high performing 2

surgeon as well as the low performing surgeon. 3

DR. SCHWAITZBERG:  This is like a -- thanks, 4

Dennis, for the grenade.  You know, the problem is 5

that the establishment of the real meaning, what do 6

things mean, the real meaning of the metrics that you 7

collect, I'm not sure we're there in 2015.  You know, 8

our lab has done all kinds of studies on path length 9

and efficiency.  And yet, we all know the surgeon who, 10

you know, his hand is shaking but he's never cut the 11

common bile duct.  Does that mean he shouldn't be 12

doing lap chole?  No, it means he's probably -- and he 13

may take 30 minutes longer.   14

So I'm not sure we -- if we could get -- we 15

could collect the feedback.  I think it's going to be 16

interesting data and we may be able to find true 17

outliers or may be able to find data that we can feed 18

back to individuals about their performance.  But I 19

think we are many years away from either limiting 20

privileges, because I'm big on this privileges versus 21

credentials thing, from limiting privileges for 22
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operations based on the feedback of economy of motion 
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and this and that.  I think we've got a long ways to 2

go. 3

DR. FOWLER:  But if it's possible to collect 4

the data on the surgeon performance and if you are 5

encouraged or required by the FDA to provide the 6

delivery of that data, then it's the surgical 7

community's responsibility to grab it, collate it, 8

correlate it with outcomes and you can gradually move 9

in the direction of validating it.  You can 10

potentially maybe establish predictive validity and 11

then identify who needs to be trained better or 12

improve performance. 13

DR. SCHWAITZBERG:  So that will be the 2020 14

RASD conference. 15

DR. FOWLER:  But we've got to start -- [off 16

mic]. 17

DR. ASHAR:  I have a question that came 18

through the Internet that I just wanted to read off.  19

I think I can probably address this.  But the panel 20

may have comments.  FDA has a mandate to regulate, 21

secure and protect.  Is there a committee at FDA which 22
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simplify regulations?   2

And I should say that, you know, I joined 3

FDA in 2000.  In recent years, we actually have been 4

working to streamline our review processes, to 5

recognize the areas where we need to focus our 6

attention and to recognize areas where perhaps the 7

devices are of low risk and require less regulatory 8

oversight.  So while I can't say there's a committee, 9

because it's really all of us on the premarket review 10

side that is kind of looking to be smarter in our 11

regulation, more nimble to be able to put the 12

resources where we need to put them so that we can, 13

you know, mitigate risk and advance the technologies 14

that we think warrant this level of attention.  So 15

hopefully that addresses that question. 16

DR. NAGEL:  Dr. Schwaitzberg, it looks like 17

your lumper/splitter comment is going to keep you 18

going.  Are there any elements from the specialties 19

discussed that would warrant continuing to give 20

general tool indications for different surgical 21

specialties or could general tool indications be 22
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what level of evidence would that be? 2

DR. SCHWAITZBERG:  Wow.  It goes back to the 3

general use of tools.  And so, it starts at the 4

baseline of does the tool do what it says it's going 5

to do and does it do it reliably and does it do it 6

repeatedly, does it do it with the right amount of 7

force.  You know, we talked a little bit about 8

haptics.  And you can imagine a very powerful machine, 9

you know, crushing the tissue.  So you've got a lot of 10

-- there's a lot of work.  It sounds like general 11

indications is a la-de-da, does it grasp, cut.  But 12

within that, there's just a whole bunch of stuff for 13

safe indications.   14

And I'm reminded about surgical staplers.  15

In the beginning, because I'm old enough, they were 16

like blue and green.  And then there was blue and 17

green and then there was a grey load.  Ad now there's 18

a black load and, you know, there's a white load and 19

there's a red load.  You know, we iterate the tools as 20

we go along.  But we didn't start out with the stapler 21

that says, listen, if you use a green load on the 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

311 

appendix, you're going to be out of compliance and if 
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something bad happens, you're going to go to jail.   2

And so, we kind of lumped all those staplers 3

in and we started using them and we got smarter as we 4

went along.  So I think it's a very -- for initial 5

devices that don't have a predicate, it should be a 6

very detailed bar proving that the device does 7

reliably, predictably, consistently, with failure mode 8

considerations.  There's some automated suturing tools 9

to create reflux plications from the inside and the 10

question is what if it gets stuck in the closed 11

position.  So that's -- you know, so that could be a -12

- but that tool has been proposed to be used for other 13

endoluminal procedures.   14

So when you get this general indication, 15

it's not a pass.  It's a high bar that you met the 16

first time through.  I'm sure when they engineered it 17

for the first time and we built the endoVia robot, the 18

bar for making sure the tool does what it says it's 19

going to do should be a pretty detailed and complete 20

thing.  But once it does it, then I think you're okay 21

to lump it into a fairly broad range of activities. 22
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consideration the element of risk?  I was speaking 2

with Dr. Patel.  General urologic indications, a 3

radical nephrectomy, you dissect, you ligate and 4

you're pretty much different than a partial 5

nephrectomy, which is other elements of risk.  How do 6

you lump these indications together?  When do you need 7

to take out a specialty? 8

DR. SCHWAITZBERG:  Well, I think that when 9

you look at the conduct of doing a partial nephrectomy 10

versus a nephrectomy, and general surgeons and 11

urologists do, you know, both of these operations.  12

And the adrenal is only a couple of millimeters away.  13

I think you're trying to provoke me to find 14

hairsplitting where I can't find them.  So if I need a 15

tool that sutures, the same tool I could suture my 16

Nissen fundoplication, I could close -- I could close 17

the kidney with.  I may need a different suture.  I 18

may need a different needle size.   19

But that's going to be true whether I do it 20

open, laparoscopically or robotically.  And so, you 21

know, again, it goes back to does the tool do what it 22
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says it's going to do and can you reliably and 
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reasonably predict that it will perform in, you know, 2

four inches over, three inches over.  In the case of 3

the tail of the pancreas and the kidney, two inches 4

over.  You know, I don’t think that the sentiment in 5

the community is to split it that carefully. 6

DR. OBIAS:  So again, when you take a look 7

at if the robot -- you press a button and it says 8

nephrectomy, then we need to make sure the robot can 9

do it.  But if it's a surgeon using the tool, I mean, 10

you're right.  Where are we going to draw the line?  11

Could you imagine trying to get specific indication 12

for partial nephrectomy after it's been indicated for 13

nephrectomy?  You know, we're really going to go down 14

this sort of slippery slope.   15

And I do think that, mentioned earlier, you 16

have a nice high bar for general indication, the 17

majority of procedures now -- is there one or two 18

procedures.  Well, things like transoral or transanal 19

or natural orifice, we're talking about paradigm 20

shift-type procedures.  Maybe you can look at 21

procedures that are extremely rare and very 22
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But even then, we've trained our general 2

surgery residents to be able to do Whipples.  Not 3

going to go into there.  Yet at the end of the day, I 4

think the idea of setting that bar high and 5

demonstrating it with a complex procedure that the 6

instruments be able to do it, then other procedures 7

done below hopefully doesn't need to have the same bar 8

or even be put out for a specific indication. 9

DR. PATEL:  And the whole discussion of, you 10

know, partial versus total nephrectomy versus 11

prostatectomy, you know, in our field, we validated 12

what the robot can do.  We know how it sutures.  We 13

know how it dissects.  How it cauterizes.  And it's up 14

to the surgeon to know their capabilities and whether 15

they can use it in each specific organ system.  As 16

long as the machine works and does these basic tasks, 17

then it all comes back to the surgeon.  You can never 18

guarantee anything else. 19

DR. ASHAR:  Well, I want to bring up a point 20

and that is some of these operations require a 21

different approach than you may take using traditional 22
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nephrectomy, I think, you know, you talked about port 2

placement, where is -- you know, with the robot, where 3

will you place the ports.  That -- there is some sort 4

of learning that needs to occur for that to become 5

refined.  How should we look at that when the 6

procedure may not be precisely the same as the 7

laparoscopic procedure because you have to set things 8

up differently? 9

DR. PATEL:  Yeah.  I mean, there's 10

transabdominal nephrectomy.  There's retroperitoneal 11

nephrectomy.  People put the ports all over the place.  12

The only way you can have any standardization is if a 13

preprogrammed robot is doing every operation and every 14

human has the exact same anatomy. 15

DR. ASHAR: W ell, I guess what I'm asking 16

is, you know, so you have a new technology that has 17

done the requisite performance testing.  And we feel 18

that it can do the -- you know, do the tool-type 19

things that need to be done say for a particular 20

operation.   21

But when it comes to the operating room 22
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environment where the patient's head is far away from 
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the anesthesiologist and they may be rotated on their 2

side and the robot may be in a different position than 3

how you might set things up laparoscopically, for 4

example, that seems a little bit different.  How would 5

we want to assess that?  I mean, this is a very brand 6

new device.  It's not an existing platform.  Yet we 7

want to say that it does all of the same things that, 8

you know, a urologist or a general surgeon might need 9

to have requirements. 10

DR. SCHWAITZBERG:  So that's about the tool 11

requirements.  So I'm left-handed.  So my port 12

placement is occasionally different than some of my 13

right-handed colleagues because I can do things or if 14

I'm doing a lap adrenalectomy and I don’t have a good 15

assistant, I'd prefer to hold the camera.  And so, to 16

think that we're going to prescribe down to the level 17

of port placement or if the patient's obese, you know, 18

or if they have a pannus, you know, everybody knows 19

when they do a lap chole, if there's a huge pannus, 20

you don’t put the port in the belly button because 21

you're going to be too low.  I think these are things 22
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And just because there is a training 2

methodology offered by Vip, there may be another 3

urologist in the room that says, you know, where he 4

puts his ports are nuts.  I'd move them over about 5

three centimeters and it's much better.  In Nissens, 6

there's a whole group that move their center port to 7

the left of the midline.  And some people operate 8

between the legs and some people don't.  I don’t think 9

we're going to get to that level of specificity with 10

port placement as the argument because if it's a very 11

obese patient, we may need longer tools or we cheat up 12

on the abdomen.   13

And so, the question is does the device do 14

what you say it's going to do and do we take the 15

people that went to four years of college and four 16

years of med school and five years of residency 17

training, often a fellowship, who we've empowered them 18

to use these tools and say, you know, you understand 19

how your operation needs to be performed.  Can you do 20

it? 21

DR. ADVINCULA:  Yeah.  I think there's just 22
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always going to be variation in surgical technique.  2

If you just take what we see in GYN with ports and 3

docking, it's not that they're dissimilar from 4

laparoscopy.  But then when you look at the robot, 5

people 45 degree angle dock, parallel dock, dock 6

between the legs.  It's all over the place.   7

But at the end of the day, when you look 8

inside, it pretty much looks pretty much consistently 9

the same because we're working in the same cavity and 10

going after the same target organ.  We're just 11

approaching it slightly differently.  So I think it's 12

really hard to -- it's hard to look at it from that 13

angle that you brought up.  I just don’t see how you 14

can do it that way.  It just doesn't make any sense to 15

me. 16

DR. OBIAS:  The other thing is that you're 17

sort of proposing like because of the difficulty of 18

the procedure or the uniqueness of the procedure, it 19

should be viewed and assessed differently.  But what 20

about laparoscopy?  Like laparoscopy when they were 21

doing low anterior resections and had worse outcomes 22
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or they were doing laparoscopic Whipples or 
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laparoscopic prostatectomies, these aren't bars that 2

they had to necessarily jump because it was really 3

based on surgeon, you know, quality and surgeon 4

ability.   5

Same thing with robotics.  It's still the 6

surgeon's ability to do these procedures.  And again, 7

you know, certainly we can say certain procedures are 8

obviously needed to have more data.  But I think when 9

the basics of MIS occur, then you can still pull back 10

and say this general instrument is doing x, y, z and 11

therefore it should have general indication rather 12

than specific. 13

DR. NAGEL:  Thank you.  Dr. Obias.  Time 14

flies when you're discussing an exciting subject.  15

This has just taken us beyond our schedule.  It's time 16

for a 15-minute break.  And at 3:30, we'll resume with 17

challenge four.  Thank you. 18

DR. ASHAR:  Great, thank you. 19

[WHEREUPON, the meeting went off the record 20

at 3:15 p.m., and went back on the record at 3:31 21

p.m.] 22
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DR. CLAIBORNE:  So just a couple of 
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administrative announcements.  We've noticed a lot of 2

people taking pictures of the presentations.  The 3

presentations will be posted on the Web after the 4

workshop.  So you will be able to see the 5

presentations in full.  The other thing is to hold on 6

to your nametags for tomorrow.  We won't be printing 7

new nametags.  So if you're going to attend tomorrow, 8

keep your nametags.  9

Is Dr. Weinstein in the room?  No?  All 10

right.  We're going to start the afternoon session 11

now.  Our first speaker is Dr. Greg Weinstein.  He's 12

professor of otolaryngology, head and neck surgery at 13

the Hospital of the University of Pennsylvania and 14

director, Division of Head and Neck Surgery and 15

Department of Otolaryngology, Head and Neck Surgery at 16

the University of Pennsylvania.  He's going to talk to 17

us about TORS. 18

CHALLENGES AND OPPORTUNITIES IV 19

EAR, NOSE & THROAT 20

DR. WEINSTEIN:  Thank you very much for the 21

invitation to speak today.  So I've been asked to 22
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comment on transoral robotic surgery.  And the 
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structure of the lecture is going to be what is TORS, 2

because I suspect that not everyone in the audience 3

knows what exactly we're talking about when we're 4

talking about transoral robotic surgery.  Why do TORS?  5

And the historical context of how TORS was developed 6

and for what reasons, and then address specific 7

questions concerning TORS as an RASD in the context of 8

this conference. 9

So TORS is a technique in which the surgeon 10

sits at the console.  The robotic cart gets rolled in 11

at the patient's bedside and the assistant is at the 12

bedside as well.  And so, we use existing mouth 13

retractors, like for kids' tonsillectomies, to perform 14

TORS and three arms of the robot.  We use three out of 15

the four arms, using the da Vinci system are put 16

through the mouth.  Now, why did we begin doing TORS 17

research at the University of Pennsylvania?  Because 18

the limitations of current treatment approaches.   19

Chemoradiation has significant morbidity and 20

mortality side effects.  Open approaches that existed 21

before of splitting the mandible, opening up the jaw.  22
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I specifically didn't show pictures of this for those 
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of you who are faint of heart.  But it's a very 2

radical surgery where we go into the throat to remove 3

cancers.  And then, there are existing transoral 4

minimally invasive approaches.  Nothing that can be 5

done -- nothing that's done with TORS can't be done 6

transorally using other technology and other 7

approaches.  But that technology has limitations.  8

It's very difficult to perform.  And so, it's not been 9

widely adopted. 10

Now, concurrent chemoradiation therapy is 11

the standard -- a standard treatment for many head and 12

neck cancers.  And from back in 1999, this is an 13

article by Forastiere and Trotti, in which they were 14

commenting in a large multicenter randomized trial 15

looking at chemoradiation for oropharyngeal cancer.  16

And what they noted back in 1999 was that there was 17

severe chronic and mucosal injury, tissue fibrosis, a 18

late toxic side effect of invasive chemoradiation 19

therapy, which results in long-term gastrostomies 20

without patients being able to swallow by mouth in a 21

significant portion of the patients. 22
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surgery too.  So if it happens with radical surgery, 2

we can now say that even though it happens with 3

chemoradiation, it's equivalent and so it should 4

become the standard.  So if we look at what happened 5

after 1999, this is the temporal trends in 6

oropharyngeal cancer treatment from 1998 to 2009.  And 7

the green line is chemoradiation taking off and 8

becoming a standard and becoming very common for the 9

management of advanced oropharyngeal cancer.  And 10

surgery is slightly on the decline.  So we see in 11

2009, when TORS becomes FDA-cleared, the surgery is 12

still slightly on the decline and chemoradiation 13

dominates the management of oropharyngeal cancer.   14

I talk about oropharyngeal cancer because, 15

as we're going to see, oropharyngeal surgery is the 16

main indication for transoral robotic surgery.  Later 17

it became clear that late toxic effects were very 18

significant for high-dose chemotherapy and radiation 19

therapy.  These are -- this is a study looking at all 20

of the RTOG data, 9111 was for larynx cancer and the 21

other two were for oropharynx and oral cavity cancer.  22
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When you use high-dose radiation for oropharynx 
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cancer, granted these are more toxic than the 2

treatments -- many of the treatments would use today.   3

There's a 20 percent PEG dependency rate, or 4

stomach tube dependency rate.  And then, patients 5

can't swallow, which is a very important determinant 6

of quality of life.  And if you lived five years after 7

high-dose chemoradiation, you had an 8 percent chance 8

of dying from complications of treatment, not the 9

cancer.  Very significant.  And a 1 percent risk of 10

dying during treatment.  If I was a surgeon and trying 11

to do that in my hospital and I had a 1 percent death 12

rate for my surgeries and an 8 percent chance of 13

patients dying from my surgery within five years, that 14

would cause major problems. 15

And during this period, there was a rise in 16

intensity-modulated radiation therapy but and never -- 17

there was never a randomized trial for oropharyngeal 18

cancer and up to 25 percent of patients in the early 19

years of using this technology and these devices 20

resulted in stomach tube dependence without swallowing 21

by mouth.   22
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Now, TORS allows for improvement upon 
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previously existing transoral surgical approaches 2

because of the 3-D optics through the mouth.  The 3

surgeon sits at a console and has tools that mimic 4

standard surgical instrumentation and you have a 5

bedside assistant.  For things like transoral laser 6

microsurgery, the microscope is outside the patient.  7

A laser beam shoots from the microscope down through a 8

small metal tool and you can do any operation with 9

this that you can do with TORS.   10

But it's really challenging and really 11

difficult and really was not adopted because of the 12

difficulty associated with doing this.  You can put it 13

on a headlight and use a handheld Bovie and those 14

operations have been done for cancer since the mid-15

19th century.  You know, they are rarely written up 16

and rarely popularized because it's very challenging 17

without a bedside assistant to manage bleeding and 18

damage that may occur.  Just normal bleeding of 19

surgical techniques.  I'm not talking about severe 20

bleeding.  Very difficult to do without a bedside 21

assistant.  So these techniques were never really 22
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adopted. 
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So variability and quality of life outcomes 2

and oncologic outcomes for chemoradiation as well as 3

the difficulties of doing standard transoral 4

approaches result in the need and the equipoise for us 5

to study TORS.  We began with mannequin studies, went 6

up to cadaver, canine model and in 2005, we had the 7

first IRB-approved prospective human clinical trial.  8

And this followed in 2009 with FDA clearance.  The 9

main indication for transoral robotic surgery is the 10

oropharynx.  That's the tonsils, the back of the 11

tongue and the palatine tonsil and the side of the 12

throat and cancers and benign disease that affects 13

that areas.  It makes sense.  It's about two inches 14

from the opening of the mouth where the arms go in.  15

The farther down you go has been less indications.   16

But one of the main reasons that TORS -- and 17

by the way, the blue line, the blue graph is laser -- 18

is transoral laser surgery.  The red graph is TORS.  19

And this is the literature from 2011 related to the 20

different anatomic sites.  And we can see that about 21

25 percent of the papers for transoral laser 22
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microsurgery were on superglottic and about 25 percent 
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on TORS.  But when you look at the oropharynx, only 2

about 11 percent of papers in the literature since 3

1989 related -- showed that TLM, or transoral laser 4

microsurgery, has been used for the oropharynx whereas 5

in a very short period of time, 61 percent of the 6

papers were on oropharynx surgery and that included 7

benign and malignant. 8

And most of the cancers, and this is data 9

from University of Alabama, Mayo Clinic, Mount Sinai, 10

U Penn and Ohio State, most of the patients that were 11

operated on for malignancy with TORS are T1 and T2.  12

When we look at transoral laser microsurgery, again, 13

T1 and T2 dominates.  But again, proof -- an 14

additional proof that this has not been adopted is if 15

you look at the nine papers in the English literature 16

on oropharyngeal cancer treated with transoral laser 17

microsurgery in 2011, 65 percent of all those patients 18

in the literature were operated on by one surgeon.  19

There is -- you know, this, already with TORS, we have 20

multiple centers reporting on using TORS for 21

oropharyngeal cancer. 22
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In my opinion, there's no newly enabled 
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procedures with TORS.  Any procedure that's done with 2

TORS can be done with a laser or with a headlight or 3

by some other transoral approach.  But the robotic 4

technology hasn't made it -- has standardized the 5

procedures, made it easier to teach and easier to 6

learn.  And therefore, it's resulted in a more rapid 7

adoption than the other techniques.  And the 8

functional outcomes have been favorable.   9

If we look particularly for head and neck 10

cancer for functional outcomes, they're important on 11

whether the patient has a permanent tracheostomy and 12

whether the patient has a permanent stomach tube.  13

We've talked about that earlier.  Tracheostomy 14

dependence, when we look at data from TORS for 15

oropharyngeal cancer done at University of Alabama, 16

Mayo Clinic, Ohio State, Penn and Mount Sinai, zero 17

tracheostomy dependence.  That means no hole in the 18

neck with a plastic tube and almost zero PEG 19

dependency.  That means the patients could swallow.  20

And so, constantly in multiple institutions this has 21

been shown very favorable. 22
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If we look at oncological outcomes, this is 
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a study of 114 consecutive patients at the University 2

of Pennsylvania for HPV-related oropharyngeal cancer, 3

the most common oncological indication for TORS, and 4

there's a 3 percent -- roughly 3 percent local 5

regional control.  That means in the throat and the 6

neck, and an 8 percent risk of distant metastases, so 7

showing it's an excellent treatment for HPV-related 8

oropharyngeal cancer. 9

From the beginning, it's been safe and 10

effective.  This is the data from the FDA clearance 11

data that was put through the FDA back in 2009 and 12

then the group came together and published our data.  13

And what we found was there was no intraoperative 14

mortality or death in the immediate postoperative 15

period, relatively low blood loss.  Nobody required a 16

transfusion in that series.  It was 192 patients but 17

it was 177 patients that we included in the study.  18

Very few grade 1 and grade 2 complications.  One of 19

the major complications you worry about with transoral 20

robotic surgery that you might fear if you were 21

planning on coming up with new techniques or looking 22
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at the literature would be postoperative bleeding.  In 
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this study, there was a 3 percent return to operating 2

room rate of bleeding which is comparable to kids' 3

tonsillectomies.  And these are much bigger surgeries 4

than kids' tonsillectomies because they're done 5

primarily for cancer. 6

The main indication for benign tongue base 7

resection has been for obstructive sleep apnea and for 8

unknown primary head and neck malignancies.  While 9

there's clearance for benign tongue base resections, 10

there is not specific clearance for obstructive sleep 11

apnea at this time.  And this is a study again from 12

the patients that were submitted to the FDA for 13

clearance of the benign tongue base resection 14

procures.  And again, bleeding risk was 4 percent and 15

it's very comparable to any other transoral approach 16

that we use.  And another thing you'd worry about with 17

sleep apnea patients is that they get re-intubated.  18

So they get the tube put back in for breathing.  And 19

there was only two patients in that series that that 20

occurred with.   21

A major problem in head and neck cancer is 22
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the unknown primary.  Lymph node in the neck with 
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cancer but the primary is too small to find.  2

Heretofore, trying to find those cancers was about 50 3

percent hit rate in finding the cancer which results 4

in high-dose radiation frequently with chemotherapy to 5

both sides of the throat with up to a 50 percent 6

chance of a long-term stomach tube.  Now, it was shown 7

with laser surgery that if you use the laser, you can 8

take out the tongue base tonsil and help find and 9

identify these cancers 90 percent of the time.  But 10

the problem is laser's not been truly adopted for head 11

and neck surgeons because of the very difficult 12

procedures to do. 13

By instituting TORS, we now find it 90 14

percent of the time by taking off the lining of the 15

back of the tongue and doing essentially removal of 16

the benign tongue base resection, the same as would be 17

done in sleep apnea.  And now it's found 90 percent of 18

the time really decreasing the morbidity for patients.  19

And these are three papers just looking at 20

complications rate, very low bleeding rate, very low 21

tongue swelling and very few complications using this 22
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approach.  Patients typically go home swallowing the 
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next day or two days. 2

Now, under what circumstances -- to look at 3

specific questions for this conference -- what 4

circumstances are additional data needed to support 5

indications for surgical procedures for TORS?  The 6

present labeling for the SI system is transoral 7

otolaryngology surgical procedures [inaudible] benign 8

and malignant classified as T1 and T2 for benign base 9

of tongue resection procedures and representative use 10

section of labeling includes oropharyngeal, laryngeal, 11

hypopharyngeal resections and oral cavity resections.   12

So there's a couple of issues.  One is I was 13

extremely pleased when the FDA limited the indications 14

to T1 and T2 cancers.  Why?  Because when you're 15

rolling out a new procedure, it's really important 16

that we don't encourage new users to tackle massive 17

tumors.  T1's small.  T4 is really big.  And so, that 18

was really judicious and I think it works really well 19

because everyone is a novice in the beginning, 20

including me when I started.  And so, that's 21

important.  22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

333 

The second issue is, in my opinion, no 
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further specificity in regards to procedure 2

identification should be required.  The indications 3

for resections by anatomic site in the head and neck 4

has worked very effectively in rolling out TORS in a 5

very safe way.  And unless a company coming onto the 6

scene or existing company wants a specific indication, 7

it's a different issue.   8

But requiring us to have specific 9

indications in my opinion is not required.  Now, 10

cleared indications for the da Vinci for TORS for the 11

da Vinci SI system is presently the same.  It's 12

cleared as is urologic, gynecologic, laparoscopic 13

procedure and general thoracoscopic procedures and 14

TORS.  For the da Vinci XI system, TORS is 15

conspicuously absent.  And I question why there are 16

indication differences between the two systems.  I see 17

no valid reason why bench, animal and cadaver testing 18

should not be sufficient, just like it is in other 19

surgical specialties, for TORS.  I think that we 20

should be able to get that cleared through, again, 21

bench, animal and cadaver testing. 22
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Safety and effectiveness of TORS procedures 
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can be evaluated very readily in cadavers and acute 2

animal experiments and this should apply to 3

introduction of other new technologies such as the 4

forthcoming single port which in the area of the head 5

and neck, this is a one-and-a-half inch trocar with 6

arms that come out and deploy.  We're dealing in a 7

real small space.  This is perfect for us and I've 8

tried this on cadavers and I encourage the FDA to look 9

at this carefully in our area.  And in my opinion, 10

acute animal models and cadaver models should be 11

sufficient for these new techniques and these new 12

systems. 13

So what's optimal nonclinical studies for 14

clearance of TORS for new platforms, whether it be the 15

XI, the SP or new companies coming on the scene with 16

newer products?  Head, to me -- head-to-head 17

comparisons in cadaver and acute animal models.  I say 18

acute because after you operate on an animal's throat, 19

it's kind of hard to keep them alive in a lab.   20

But we can look at things like ability to 21

perform representative surgical procedures, time of 22
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surgery among surgeons and blood loss and others.  And 
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what level of evidence should be required?  Again, I'm 2

going to reiterate primarily bench cadaver and acute 3

animal models.  If clinical evidence is required, I 4

recommend retrospective studies of standardized 5

clinical outcomes and randomized prospective trials in 6

my opinion are neither feasible nor necessarily 7

predict safety and efficiency because it's an 8

artificial situation. 9

Should indications be based on 10

subspecialties in the head and neck area?  No, because 11

head and neck surgeries as well as benign tongue base 12

resections are performed by a plethora of surgical 13

specialists and not just one specialty.  So it'd be 14

almost impossible to define this. 15

So in summary, TORS was developed because of 16

perceived inadequacy by practicing clinicians of 17

existing treatment modalities.  That would be 18

chemoradiation and other transoral techniques that 19

were really difficult to do.  The present labeling 20

system appropriately describes the procedures bring 21

utilizing in TORS and no further specificity in 22
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regards to procedure indication should be required.  
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None of the TORS indications represent newly enabled 2

surgical procedures.  They all can be done with a 3

headlight and a Bovie or with a laser through the 4

mouth, just not as efficiently and as easily and 5

effectively. 6

At present, TORS has been safely adopted by 7

practicing surgeons as evidenced by the literature in 8

over 700 articles as alternatives to both nonsurgical 9

and alternative surgical approaches.  In my opinion, 10

well-designed bench cadaver and acute animal 11

experiments will provide the least burdensome approach 12

while ensuring the public timely access to new 13

iterations of robotic technology such as the XI and 14

the SP.  Thanks very much for listening. 15

[Applause.] 16

DR. CLAIBORNE:  Thank you, Dr. Weinstein.  17

Up next is Dr. Randolph Chitwood.  He is professor 18

emeritus, founder and former director of the East 19

Carolina Heart Institute, Brody School of Medicine at 20

East Carolina University. 21

CARDIOTHORACIC 22
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DR. CHITWOOD:  Thank you very much.  And I 
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appreciate the opportunity to speak here today and 2

thank the FDA for inviting me.  These are my 3

disclosures.  And I will mention some background 4

information regarding the da Vinci clinical trials.  I 5

was the -- our group was the first to purchase a 6

clinical model of the da Vinci in the year 1999 in the 7

United States.  And we'd done early work in Germany, 8

in Leipzig, at the University of Leipzig doing mitral 9

valve repairs.  I've done over a thousand mitral valve 10

repairs using the robotic device.  And prior to that, 11

the predicate operation was a minimally invasive 12

videoscopic operation which we did over 600 mitral 13

valve repairs using that technique with laparoscopic 14

techniques and two-dimension visualization. 15

So to try to answer this question succinctly 16

and fairly comprehensively, I first will tell you a 17

story.  Today is my 47th wedding anniversary.  And so, 18

it tells you what commitment I have to being here.  19

But I will tell you, I'm married to a very, very wise 20

woman.  And this probably summarizes my entire talk.  21

A lady once said this makes your husband a much better 22
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surgeon, this robot, doesn't it?  She says, no, it 
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doesn't at all.  It gives him access.  It's just a 2

tool and not an operation.  It's the surgeon that does 3

the operation.  And that's an exact quote and I think 4

really summarizes my thoughts on this entire 5

discussion.   6

Several factors clearly should be considered 7

in answering the question about the data that are 8

required regarding this type of operation.  What data 9

are already provided to obtain clearance as a general 10

indication?  And that specific procedures have already 11

been cleared?  What data can be leveraged from similar 12

or riskier procedures with the same device?  And what 13

data are available on a prior model of the previously 14

approved robotic device? 15

So I think we should leverage existing data 16

-- the FDA should leverage existing data when they're 17

looking at a specific procedure because data are 18

provided to the FDA for general indication of a 19

clearance.  They're provided to the FDA for a cleared 20

-- for cleared specific procedures and data for a 21

similar or riskier procedures.  And I think clearly if 22
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this is a less riskier procedure and very similar, 
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then this should be considered.  And data on a 2

specific procedure for a prior model of the same 3

robotic device. 4

Now, extensive data are currently available 5

for the da Vinci system in cardiothoracic surgery.  6

And it's very interesting that the biggest variable it 7

seems to me is not the robotic device nor the tools 8

that we use.  But in cardiothoracic surgery, the 9

variable is the surgeon, clinical volume, as well as 10

the clinical volume for the institution.  And this has 11

been proven.  There are over 715 peer-reviewed cardiac 12

surgical publications using the da Vinci system.  And 13

we published some of the first. 14

This includes 46 high level of evidence 15

study comparisons between robotics and other surgical 16

methods such as minimally invasive endoscopic 17

techniques as well as open techniques.  Regarding 18

thoracic surgery, there are over 295 peer-reviewed 19

thoracic articles on the da Vinci system and this 20

includes 31 high level of evidence studies comparing 21

the robotic devices either to a thoracoscopic thoracic 22
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operation or to an open procedure. 
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Now, this is one of our early papers.  And 2

basically, this looked retrospectively at 540 3

consecutive patients that underwent robotic mitral 4

valve repair, including a concomitant atrial 5

fibrillation creolization.  Now, remember with mitral 6

valve surgery, you're trying to reconstruct a mitral 7

valve in a flaccid heart that's not dynamic and you're 8

trying to project it, how it's going to work in a 9

dynamically working heart.  So there are many other 10

factors, including echocardiography, the ability of 11

the surgeon and you're also -- it's like the SAT.  You 12

have to take it in a very limited period of time 13

because of the ATP that's being utilized in the heart 14

and you only have a finite period of time.  And you 15

have to make a great score with a less than 1 percent 16

mortality as well as no leakage of the valve as you 17

come off the pump. 18

And there are a number of large institutions 19

that have done very good work, including the Mayo 20

Clinic, the Cleveland Clinic, which we were very much 21

involved in the training there and that we've trained 22
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over 500 surgeons worldwide and in 17 countries to do 
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robotic mitral valve surgery.  And here's a great 2

paper from the Mayo Clinic which suggests that at 3

first you would think that it would be more costly.  4

But by addressing of the things that robotic surgery 5

brings to the table, the cost was at parity with an 6

open sternotomy in that center.  This is a paper from 7

the University of Alabama, which shows that the 90-day 8

mortality for a lobectomy is 0.5 percent, which is at 9

parity, and in fact even less, than -- of course, many 10

of these patients may have been selected -- in 862 11

pulmonary operations done with the robotic device. 12

There are several specific CT procedures, 13

cardiothoracic procedures that are already cleared for 14

the FDA -- by the FDA for the da Vinci system.  And 15

under general indications, general thoracoscopic 16

surgical procedures and thoracoscopically assisted 17

cardiotomy procedures, a cardiotomy being opening the 18

heart and looking inside.  But there are also some 19

specific procedures that have been approved.  Internal 20

mammary artery remobilization, cardiac tissue ablation 21

such as we do with atrial fibrillation operations, 22
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mitral valve repair, endoscopic atrial septal defect 
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closure and internal mammary artery to left anterior 2

descending coronary artery anastomosis for coronary 3

revascularization with an adjunctive sternotomy.   4

We believe that data are not needed for 5

every specific procedure under a general 6

cardiothoracic indication.  Data requirements should 7

be based on risk and applicability of existing data to 8

the newly sought procedure.  Data from the most risky 9

procedures should be used to obviate the need for data 10

on a less risky procedure.  And relevancy of existing 11

data should be explored to avoid unnecessary testing 12

of additional procedures.  Current data on the da 13

Vinci system specific procedures are sufficient to 14

cover all specific cardiothoracic procedures under a 15

general indication. 16

The robotic devices should be evaluated for 17

their intended use as a surgical tool.  It is a tool.  18

Performance of certain surgical tasks and the ability 19

to complete surgical procedure.  The evaluation of 20

treatment of a specific disease or condition should 21

not be required, as many non-device-related factors 22
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influence patient outcomes.  Now, you think about a 
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heart operation and all the interaction.  You're 2

layering on technology.  You have the robot.  You have 3

anesthesia.  You have a surgical team training.  You 4

have clinical volume.  You have surgical expertise.  5

All of these are related to the outcome of the 6

patient, not specifically the robot. 7

Safety and efficacy can be demonstrated 8

through nonclinical testing such as surgical access to 9

an anatomic region.  And we know every patient is 10

different -- and cadaver models.  Interaction with 11

live tissue, clearly in animal models, and mechanical 12

visual performance and bench testing.  Ergonomics can 13

be evaluated through human factor evaluation, 14

especially either on models or on simulation. 15

So in summary, robotic-assisted surgical 16

devices are surgical tools.  So data requirements 17

should be specific to the performance as a surgical 18

tool.  Clinical data are not needed to evaluate a 19

general indication or specific procedures.  And 20

finally, the FDA should leverage data whenever 21

possible, and there's plenty of it, to avoid 22
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unnecessary additional testing.  I leave you with this 
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one quote from Hippocrates:  "Ars longus, vita 2

brevis."  The art is long, and life is short.  3

Opportunity is fleeting and judgment difficult.  But 4

if we go on with a critical mind, knowledge will grow 5

from error as well as success.  Thank you. 6

[Applause.] 7

DR. CLAIBORNE:  Thank you, Dr. Chitwood.  Up 8

next is Dana Portenier.  He's assistant professor of 9

surgery, division chief of the Duke Metabolic Weight 10

Loss Center, director of the Duke Minimally Invasive 11

Fellowship Program at Duke University School of 12

Medicine. 13

NEWLY ENABLED SURGERIES 14

DR. PORTENIER:  Appreciate the opportunity 15

to present.  You know, I'd like to label myself as a 16

minimally invasive surgeon, which as a minimally 17

invasive surgeon, that means we like to do new things, 18

new procedures and clearly that's what this is all 19

about here today, is enabling new technologies and new 20

procedures. 21

But in order to evaluate those, we have to 22
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look a little bit at the past.  And surgery's always 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

been about this evolution of evaluating the pros and 2

cons of what we've done.  And in the biggest part of 3

the evolution, it was looking at preventing 4

complications and clearly that's still amazingly 5

relevant.  But as time has gone on, we've gotten even 6

less and less invasive.  And I think at various points 7

throughout history, we kind of developed this surgical 8

comfort zone that I'll call it, which is sort of this 9

safety spot in where we are with things.  And that may 10

evolve or change over time.   11

But I don’t think this is -- you know, when 12

we're here at a meeting at sort of this level, I don’t 13

think that this should just be applied to the 14

individual surgeon.  But this should be the surgical 15

community at large and maybe, you know, broken down to 16

within their surgical subgroups, if you will, that 17

there'll be some sort of sweet spot at where they are 18

in time with technique, with technology, et cetera. 19

Yes, there'll be some of those that'll be on 20

the front edge, kind of those new adopters.  And 21

there'll be those that are sort of falling off, those 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

346 

that may, you know, need to retire.  But you know, we 
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have to be a little careful with this because patients 2

now in this new age of ours, Information Age, they can 3

latch on to where this is.  And you know, in my field, 4

where I do bariatrics, there's an immense amount of 5

chatting amongst patients online.  And they fall into 6

these categories where they want to be really engaged 7

probably in the greatest density in that sweet spot.  8

But you'd be amazed at how many patients look at 9

whatever is the new-fangled whatever and say, gosh, 10

new must be better.  And so, there becomes a demand 11

for that.  And that dictates a need for some 12

responsibility in that because if we start to market 13

new and market new is better and patients already have 14

a propensity towards that, it puts a lot of pressure 15

on the surgeons to potentially push themselves out of 16

the sweet spot into other parts of their comfort zone. 17

And so, it behooves us to have a meeting 18

like this and kind of really seriously analyze this 19

comfort zone.  And you know, this comfort zone is made 20

up of a lot of different things.  It's sort of our 21

medical knowledge base.  It's the technology at that 22
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point in time that we have available to us.  It's that 
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surgical community skill set.  You know, and that may 2

vary by their surgical subspecialty.  It may vary by, 3

you know, the duration that they've been doing those 4

sorts of procedures.  It may vary by the frequency or 5

the regularity with which they get to do those sorts 6

of procedures and just the overall technical difficult 7

of it, which may be a function of those other factors. 8

And clearly, this evolves over time.  You 9

know, we were for the longest time in just sort of the 10

open era, where we were analyzing all of that.  But 11

we've had this evolution of time where we've had 12

laparoscopy and robotics increase, which our 13

technology has improved.  And you know, we've had this 14

whole robotic history which is evolving.  And I think 15

that that's started to expand our surgical comfort 16

zone.  But it only can sort of expand so far until we 17

get into these ranges where, you know, it starts to be 18

found out.  In the open era, while I believe we're all 19

still open surgeons, I know very few surgical 20

residents any more than can still do an open 21

gallbladder.  I'm a laparoscopic surgeon.  I do lots 22
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of paraesophageal hernias.  I can tell you I've never 
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once in my life done an open paraesophageal hernia.  2

And so, our skillsets are evolving, changing over 3

time.  What we are comfortable with changes over time 4

and clearly, you know, our robotic technologies are 5

going to start to influence this. 6

Now, the technology spectrum is evolving as 7

well.  You know, over on the left, we have what is 8

really this sort of established territory.  We have 9

our laparoscopic surgery, which is established.  We're 10

now -- what are getting to be -- what are new but 11

falling into kind of this established skillset, we're 12

getting powered hand instruments.  We see this in 13

staplers and in a number of different realms.  They're 14

basically extensions of our laparoscopy but they're 15

adding smarts to it, maybe making the stapler fire 16

better.  And then, of course, we've all been with 17

Intuitive now for quite a while and we've become quite 18

adept with the console and the bedside cart.   19

But we have a whole world ahead of us.  And 20

I think and hope that that's what this meeting is 21

really about, is trying to develop some sort of 22
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schematic for developing regulations for the unknown.  
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We need the Apple or the somebody to come on the scene 2

and make it all new, make it all different for us.  I 3

would envision a world where there's going to be 4

advanced novel platforms and we ought to get on to 5

partial autonomy and then potentially the true surgi-6

bot, where it actually is truly autonomous.  And 7

that's in that novel and unfamiliar zone that, you 8

know, we haven't really discussed as much because it's 9

novel and unfamiliar and unknown.  It's yet 10

discovered.   11

But we don’t want to limit getting to that 12

by any means.  And you know, clearly this will enable 13

new procedures, which is what our hope is from all of 14

this.  And so, when we start to evaluate new devices, 15

when the FDA's role in this, I think it's really to 16

take a pulse check of the current environment that's 17

going on and to survey the landscape of the surgical 18

comfort zone at that particular time and put that into 19

relation with where we are in this evolution of our 20

technology.  And at the current moment, you know, I 21

think we live in a world where we're very familiar 22
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with laparoscopy.  We've become fairly familiar with 
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the Intuitive robot platform, with the master and the 2

slave console, powered instruments that seem to be 3

coming out seem to be fitting right into our spectrum 4

of laparoscopy that we're already familiar with.  And 5

we already have lots and lots of data there already.   6

So to think that we need to put these to 7

some high new level of scrutiny, when it's already 8

established, doesn't make a lot of sense to me.  And 9

so, you know, if it's in our comfort zone, if it's 10

established device with an incremental modification, 11

these are the things that I think through bench 12

testing or non-survival animal studies or cadavers 13

could demonstrate equal functional capacity to 14

existing methods.   15

But then after these criteria, they should 16

be cleared for specific specialty-specific normative 17

procedures, meaning general surgeons should be open to 18

use it for their skillset, all the procedures they do.  19

Gynecologists should be open to use it for all of the 20

procedures that they do.  And under the current, you 21

know, limitations of the system to regulate these 22
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things, you know, industry isn't really able to 
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interact in a full spectrum with us around these 2

things.  Yet they get to experience all across the 3

platform, you know, different surgeons doing different 4

things.   5

And I think it behooves them, behooves us to 6

want to hear best practices that's going on.  That 7

doesn't mean crossing the line and showing that theirs 8

is actually better, unless they maybe move on to a 9

specific indication and we talk about some of my 10

thoughts around that.  But you know, they should be 11

able to demonstrate best practices to us. 12

What about those scenarios where a surgeon 13

might be in his surgical comfort zone?  He might be a 14

surgical oncologist.  He might be doing his 15

established procedure, the Whipple.  But now, he wants 16

to do it better.  And he has somewhat of a 17

laparoscopic skillset already.  But laparoscopy and 18

Whipple is very technically challenging and the 19

laparoscopic environment has a very slow penetration 20

that it's increasing.  I think, you know, this is 21

where robotic surgery has some real potentials to 22
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start to aid and lend in this environment.  And these 
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are areas where I think it's an experienced surgeon in 2

his comfort zone using a new tool for that device.  3

And I think this is where the credentialing should 4

take place at the hospital, the medical board level, 5

the society level as opposed to anything else. 6

But then there are areas that I think may 7

require some higher level of scrutiny.  This is where 8

surgeons get pushed out of their comfort zone or this 9

is where the procedures or the devices, you know, are 10

advanced and novel platforms that maybe we haven't had 11

any experience with in any form such thus far or maybe 12

we're moving on towards the partial autonomy.  And 13

these are clearly areas that I think are going to 14

require higher levels of scrutiny.  And I don’t know 15

that we fully know what all those levels are because 16

we haven't gotten to these yet.  But we have to be 17

sure not to limit ourselves for that. 18

But we certainly can get surgeons out of 19

their comfort zone.  You know, at our hospital, we had 20

a bit of an issue with some folks going from open 21

surgery to laparoscopic surgery, probably a little 22
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faster than they should.  And for them, maybe it 
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really was a whole new procedure for them.  And as a 2

result, it ended up in a few problems for a few 3

people.  And so, I think we have to be careful about 4

that.  But it really comes down to whose 5

responsibility is it to sort of regulate this.  Is it 6

the FDA's responsibility?  Is it medical societies?   7

I really do think some of the discussions 8

today around kind of this joint partnership between 9

the two, so it's this full sharing of information all 10

back and forth, which I think is essential in this 11

because we can, by way of marketing, by way of doing 12

these things, drive surgeons to feel compelled to do 13

procedures beyond what's their current skillset.  And 14

that pushes into a zone that probably isn't safe.  And 15

so, you know, but it's a lot more than just a surgeon 16

saying, hey, you know, I want to have my ethical 17

principles.  Now there's real pressures.  My patients 18

don't come to me because all the surgeons down the 19

road are doing this.  It puts people in these 20

difficult predicaments where we need, you know, some 21

level of help with this, I think.  But it's society 22
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and FDA working together. 
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What about complication profiles being 2

altered by potentially altering techniques?  There may 3

be new things that we're going to do, new approaches 4

that I think potentially require a higher level of 5

scrutiny.  We've talked a lot about the single 6

incision surgery today, was mentioned on several 7

occasions as having a higher complication profile 8

because of an increased hernia rate.  And I will tell 9

you I jumped onto single-incision surgery big back 10

when it was time.  When it happened, you know, I was 11

still, you know, pretty young in my career when that 12

really bounced out and that was going to be my thing.  13

And we were going strong with it.  And I will tell you 14

it does have a higher hernia rate.  But what we were 15

doing at the time is we thought that it really had the 16

potential to be getting onto new instrumentation.  But 17

that instrumentation didn't come as quickly as any of 18

us wanted.   19

However, I think with robotics, that's 20

really going to be the enabler of these sorts of 21

single-incision techniques to really take root and go 22
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forward.  And we have to have that happen.  It 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

shouldn't be going through big ports and big trocars 2

that have higher hernia rates.  We should enable 3

industry to come out with techniques that go through 4

standard trocar sizes and allow us more minimally 5

invasive accesses for our patients.  And so, for 6

standard, normal-sized trocar incisions that we're 7

doing currently, we should be able to do those 8

periumbilical or even from a Pfannenstiel-type site.  9

And those I think are low risk increasing potentials 10

that really shouldn't require much change in our 11

already established literature base.   12

But if you take that up another level to 13

sort of the trans-hollow organ approach or NOTES, the 14

transgastric, transcolonic, now you have a whole new 15

risk.  If you get a leak from your colon or a leak 16

from your stomach, it's a whole new risk potential and 17

those I think require a higher level of scrutiny with 18

bench work, animal work.  But there's already a fair 19

amount of that going on with NOTES technologies 20

already.  The challenge is the penetrance of that into 21

the market has not been able to take off because we 22
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need more of the robotic technologies to make that 
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thrive.  And if it's going to be a new robotic 2

technology that's driving that new area, then that 3

probably requires new data to be developed to justify 4

it.   5

So what about the completely novel concepts?  6

Well, clearly this is easy.  We don’t know what any of 7

these are yet and we're going to have to wait until 8

these come around.  But I would imagine if these are 9

truly novel and well away from our surgical comfort 10

zone, that they're going to require a fair amount of 11

scrutiny.  I think also that these might be the areas 12

where a specific procedure indication make the most 13

sense.  I know that the prostate for Intuitive was not 14

a specific indication.  But really, that became their 15

specific indication that really allowed surgery to 16

take off and grow.  That one area, the urologists 17

latched onto that and that really drove everyone 18

picking up and paying attention to what happened in 19

robotics.  And so, you're going to need something to 20

really get the data worked out to jumpstart any new 21

thing. 22
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And it's probably easier to come up with 
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some rules and regulations around some specific thing 2

with a very novel, new technology.  And then, as that 3

novel, new technology becomes more and more in the 4

surgical comfort zone, then they can go on and become 5

kind of a, as I would define, general use indication, 6

something where every surgeon in that specific field 7

can use it as part of their overall requirements.  So 8

thank you much.  Happy to have any questions. 9

[Applause.] 10

DR. CLAIBORNE:  Thank you, Dr. Portenier.  11

I'd like to now invite our panelists to the stage.  12

We'll have our last panel discussion of the day. 13

PANEL DISCUSSION:  EVALUATION OF SPECIFIC 14

PROCEDURES; BENEFIT/RISK ASSESSMENTS; SAFETY AND 15

EFFECTIVENESS ENDPOINTS 16

DR. ASHAR:  Well, I think we started off 17

with some really great talks here.  And I think what 18

we'll do is we'll open up from comments first from Dr. 19

Curet and then start with our questions.  So Dr. 20

Curet, do you have any comments on the information 21

that we just discussed in this category of specific 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

358 

device indications? 
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DR. CURET:  Yes, thank you, Dr. Ashar.  I 2

was quite struck with the consistency from all the 3

surgeons speaking about how what's important is the 4

general indication and that if the tool can then do 5

the steps of the procedure fully that they would want 6

any tool to be able to do, that they don’t feel that 7

there's a need to provide additional data to get 8

specific indications, except in special situations.  I 9

think they were very clear about what those special 10

situations were, including things like pediatrics. 11

I think that is helpful from a surgeon in 12

terms of dealing with some of the challenges I had 13

brought forward about working with a general 14

indication.  I think it also enables the device 15

manufacturer to then be able to train because we spoke 16

a lot about promotion.  But really the other issue 17

where this affects is the issue of training.  And the 18

example that I had given before of a surgeon who wants 19

to use this cleared device in a general indication for 20

a new procedure that's not cleared and would like to 21

come and get some training and practice beforehand.  22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

359 

And that's clearly what's best for the patient in that 
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situation.  It would then allow a group of people who 2

have a lot of knowledge about how to use the system 3

safely and effectively to be able to provide that to 4

surgeons and to patients. 5

DR. ASHAR:  Great, great.  So I think we've 6

heard a lot of common themes based on our last 7

discussion, as well as within this discussion.  I 8

think a couple of things that are coming up over and 9

over again are the level of hospital credentialing and 10

assessment of the individual surgeon and their 11

capability as well as the role of professional 12

societies.  One thing that I thought was particularly 13

interesting is the characterization of the level of 14

comfort and characterizing the level of evidence that 15

we might want to see in the cases of every newly 16

enabled operation that we've never heard of or dreamed 17

of before.   18

So I think, you know, we're actually making 19

great time and I think we're hitting all of the points 20

that we had intended to hit.  So I think we might go 21

ahead and start jumping to questions that we may have 22
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from the audience or from individuals that have sent 
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in or emailed questions.  I don’t know, Dr. Nagel, if 2

you've received any of those. 3

DR. NAGEL:  You know, we want to thank the 4

speakers for taking the time to go over these 5

questions with us prior to the meeting.  And that's so 6

important because you've answered our questions and 7

you've taken them away from us.  I have one left, 8

though.  It's kind of the reverse.  We've heard from 9

speaker after speaker after speaker say, look, if I 10

can use this, I can use this.  You shouldn't have to 11

put me through unnecessary evidentiary requirements to 12

show that I can use it.  But what's the exception to 13

that?  For example, if a surgical device is already 14

cleared for a specific use, can it automatically be 15

considered cleared for general use?  Why not?  Maybe 16

Dr. Curet can start off with that. 17

DR. CURET:  Well, I think that in a 18

situation where there is specific use for which it's 19

cleared, the issue around the general indication I 20

think should come from what exactly does that specific 21

procedure cover.  And is it representative of the 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

361 

other procedures that would be added.  And I believe 
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someone made the comment before, if it's a more 2

complex, risky procedure that's already cleared, a 3

procedure that's less complex and less risky should 4

automatically be cleared under that.   5

So if you're cleared for a colectomy, you 6

should be cleared for an appendectomy would be my 7

argument.  And then, the question would be if what 8

you're seeking clearance for is a procedure that is 9

more complex or more risky, then I think there needs 10

to be more discussion about how you could utilize 11

that.  But I think if the procedure that's cleared 12

generally represents all the other procedures within 13

that general indication, then you could move forward 14

in that.  Otherwise, you may decide that you need to 15

give more data if you're looking at additional 16

procedures within that general indication that are 17

more complex and more risky. 18

DR. NAGEL:  Right.  So not to oversimplify 19

it, but you know, a hernia repair is plugging a hole, 20

patching a hole or repairing a hole.  And not to make 21

it too simple, but is a paraesophageal hernia repair 22
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any different than an inguinal hernia repair?  Just 
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why not say it's -- if it's cleared for a hernia 2

repair, it doesn't matter what hernia it is.  If it 3

can suture, I mean, that's all you're doing in a 4

hernia repair. 5

DR. CHITWOOD:  Well, from the device 6

standpoint, it really shouldn't matter, I mean, as 7

long as it does those things that we ask it to do and 8

it's safe.  In other words, we talk about safety and 9

efficacy.  You're talking about safety and efficacy of 10

the device, not necessarily efficacy of the operation 11

because basically you may have a very sophisticated, 12

safe, efficacious instrument and a very dangerous, 13

non-efficacious surgeon.   14

So I think it comes down to the point that 15

you certainly should be able to use something that's 16

in a more risky operation, that does the same thing as 17

the general indication.  I mean, if you -- I guess I'd 18

ask the question is now that the general indication -- 19

I mean, the specific indications were done way -- a 20

long time ago, for cardiac surgery, would they be 21

general indications now. 22
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DR. NAGEL:  So we have spent today 

(866) 448 - DEPO 
www.CapitalReportingCompany.com © 2015 

1

discussing how the FDA can determine if a device can 2

safely and effectively perform a function.  Tomorrow 3

we'll be going into how can we mitigate risk that the 4

user can safely and effectively perform that function.  5

But Dr. Portenier, could you please elaborate further 6

on the hernia issue? 7

DR. PORTENIER:  [Off mic]. 8

DR. ASHAR:  I don’t think your mic is on.  9

There you go. 10

DR. PORTENIER:  You're picking on two 11

procedures that are core elements of general surgical 12

training that there's a zillion different ways to skin 13

a cat with each of these procedures.  And so, thinking 14

that you're going to do some study or something that's 15

going to measure the right elements is frankly 16

impossible and going to be a wasted effort in people's 17

time and expense.   18

You need to be able to prove that it can 19

have -- provide the same skillset as laparoscopy, 20

which is the current comfort zone standard, if you use 21

my analogy, and move on beyond that.  But you know, 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

364 

there's plenty of studies that need to be done on 
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different techniques and how we repair inguinal and/or 2

paraesophageal hernias and what device we use to do it 3

probably doesn't matter that much. 4

DR. ASHAR:  So I -- you know, Dr. Weinstein 5

had an excellent comment during his presentation.  And 6

he concluded by saying no further specificity is 7

required.  And so, I guess my question is, is if we're 8

only assessing the capability of the device to perform 9

the task necessary for the procedure and really the 10

need is to be able to train surgeons to be able to 11

have practice performing that procedure, why is it 12

necessary -- I mean, if we eliminated the training 13

scenario from the discussion, why is any further 14

specificity necessary?   15

Why can't we just say that the device does 16

what it can do for a general surgeon's needs or to 17

meet a urologist's needs and then deal with the 18

training issue as a separate issue?  Is that not 19

possible?  I guess the question is, are we misleading 20

ourselves and misleading others by saying that you can 21

perform these tasks and these tasks can amount to a 22
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nephrectomy when truly perhaps we haven't studied 
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nephrectomy. 2

DR. CURET:  Well, I just want to -- 3

specifically for the da Vinci system, our general 4

indication is actually for procedures.  So it's 5

general surgical laparoscopic procedures, urologic 6

surgical procedures.  It's not for just cutting and, 7

you know, so the data has been presented in a way that 8

shows that it can do all the steps of this procedure.  9

And so, I would say that because training is 10

considered part of labeling, this whole issue about 11

being able to talk about a specific procedure as 12

opposed to just a general indication is really 13

important.   14

So I think that it is important that we're 15

not just saying it can cut and suture and dissect.  16

We're saying it can perform a complete procedure.  It 17

can perform what's needed to get that general 18

indication or to get that specific procedure.  And 19

then, the question is how much further do you need to 20

go.  And I would argue, as I said earlier today, that 21

there is probably a group of representative procedures 22
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that cover everything else, that you don’t need to 
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have data for all 20 procedures in general surgery.   2

But if you have that data for three or four 3

that cover the complexity and the risk, that that 4

should then give you the additional specific 5

procedures.  And if you're coming in with a new 6

specific procedure, you can look and see, okay, well 7

does it fit in -- within what you're covered with that 8

representative set rather than having to develop data 9

for each single one individual. 10

DR. PORTENIER:  You know, in my limited 11

surgeon understanding of the rules, as I understand it 12

with the general use indication, it prevents the 13

companies from being able to discuss these things 14

specifically about procedures as for the best 15

practices and how it's done and more specific training 16

in that.  And clearly, from a surgeon perspective, 17

those rules just don't make sense to what we do and 18

how it would get regulated.  I mean, it should be that 19

if we can in general surgery use it for general 20

surgical procedures, the company should be able to 21

provide us best practices in how that's done.   22
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Now, maybe specific indication, maybe you'd 
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get that when you actually have data to prove 2

definitively that it's better than others.  And maybe 3

if you want that labeling, maybe the studies that have 4

been done either in the literature already to date or 5

the company independently do, definitively approve 6

that or show that above and beyond others.  But the 7

current system where, you know, yes, you can use it 8

for cutting and sewing, but we can't teach you best 9

practices, it all doesn't make sense.  It needs to be 10

an environment that fuses a partnership between 11

industry, surgeons as well as regulatory with the FDA.  12

And it seems like, in my perspective, it doesn't.   13

One example from my real life is we decided 14

we were going to do single-incision adrenalectomies.  15

And we used a hybrid model with the current Intuitive 16

system out there with part of their single-incision 17

platform as well as part of their straight 18

instruments.  And you would have thought we were doing 19

something insanely complicated that was off the roof 20

from the way everyone from the Intuitive side was 21

behaving, which then turned around and got the 22
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hospital excited about it.  We were already doing 
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laparoscopic adrenals.  We were already doing single-2

incision adrenals.  This was just sort of merging 3

together some of what we were already doing.  Why is 4

that Earth-shattering?  I don’t know.  It's because 5

the rules are designed wrong around that. 6

DR. WEINSTEIN:  In my talk, what I was 7

saying was that defining the specific areas that are 8

cleared by anatomic site, oropharynx, hypopharynx, 9

larynx, works really well for us and that requiring 10

specific operations would be counterproductive at this 11

point, but that if a company, whether it's Intuitive 12

or any other company, wants a specific indication, 13

like sleep apnea or HPV-related oropharyngeal cancer, 14

which is an epidemic right now in the United States, 15

that, you know, then it becomes a negotiation between 16

the FDA and that company as to what is needed to prove 17

that, whether it's existing literature or animal work 18

or cadaver work.   19

But you know, I wasn't saying you shouldn't 20

have specific indications.  I was just saying it 21

shouldn't be required by the FDA.  What's there is 22
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working really well and safely. 
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DR. ASHAR:  Okay, great.  Do we have any 2

comments from the audience or -- 3

DR. SEDRAKYAN:  If I may? 4

DR. NAGEL:  Please. 5

DR. SEDRAKYAN:  Art Sedrakyan from Weill 6

Cornell Medical College.  I represent medical device 7

epidemiology science and infrastructure center and 8

also ideal collaboration here.  I'm a little surprised 9

that we can so easily say this is a tool.  I think 10

tool and surgeon are quite intertwined in this 11

environment.  And I wanted to go back to what Bill 12

Maisel said in the morning, pre/post-market balance.   13

In this situation, we don’t really have any 14

post-market information or registries that will help 15

us understand what's happening in real world.  Can 16

every surgery use this new technology?  How can 17

society ensure that every surgery is able to do it?  18

Well, you just put a checkmark saying you've done 19

five.  Who will monitor, video record those and see if 20

it's really done well to the standard that was part of 21

the testing of elite surgeons?  And many of you are 22
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elite surgeons who are sitting here.  I mean, I'm not 
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really convinced that every surgeon will be able to 2

do, even after 10 procedures.  3

I think we need to have a bit of that 4

understanding here, that pre/post-market balance is 5

critically important here.  If there is a system for 6

us to ensure that on a population level, that the 7

diffusion of technology will be safe, I think it's 8

fair to say fine, no clinical studies, FDA approved it 9

and then you as a society figure it out.  But I think 10

it might be in our environment where we don’t have the 11

proper systems of evaluation of care is a bit 12

reckless. 13

DR. NAGEL:  So this speaks to outcomes.  And 14

perhaps -- I didn't mean to cut you off Dr. Weinstein.  15

If you had a comment on that, I'll follow it with a 16

specific question for you. 17

DR. WEINSTEIN:  The comment I have to the 18

questioner is that when a resident or fellow graduates 19

from training, they have a specific number of cases 20

that they have in different areas and then they apply 21

to hospitals for privileges.  By no way, whether 22
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they're using a handheld scalpel, an electrocautery or 
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a laser, which are all tools, as the da Vinci surgical 2

system is a tool, in no way do we have a way of 3

monitoring whether they're holding a scalpel properly.   4

So I don’t see why you are demanding that 5

when you have another layer of technology that, in my 6

opinion, adds many safety features that don't exist 7

with a handheld scalpel, such as optics and 8

magnification, tremor filtration and numerous other 9

important advances with robotics, why you are 10

requiring it of a robotic tool and not requiring it of 11

a handheld scalpel or of a Bowie. 12

DR. SEDRAKYAN:  That's an argument that I 13

heard over and over again.  It's like status quo is 14

fine.  But I think with this evolution of the 15

technology, over time we do see new potential harms 16

and we do see potential iatrogenic more injury 17

particularly in a confined environment of working with 18

a robotic technology.  We just looked at the study of 19

iatrogenic injuries is way higher than when you look 20

at the open surgery.  So I think there are some 21

questions and there are some issues that make the 22
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robotic or laparoscopic -- and I'm not saying it's 
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just about robotic, but new technology are way more 2

complicated than just the scalpel and the training 3

that you've done for ages in surgery.  It's really a 4

new world we're stepping into.   5

But another issue is I think we need to use 6

this as an opportunity to build those systems of 7

evaluation in place because a lot of the surgeries in 8

future will be based on these kind of technologies and 9

innovation.  So we have this unique opportunity for 10

that. 11

DR. WEINSTEIN:  As long as you evenly apply 12

it across all technologies, including the scalpel, not 13

just the robot. 14

DR. SEDRAKYAN:  Absolutely.  Fine, then I 15

mean -- 16

DR. WEINSTEIN:  Which has safety features 17

that a scalpel doesn't have. 18

DR. SEDRAKYAN:  But I would like to ask to 19

use this as an opportunity for dialogue and a joint 20

collaborative system so that we have those data that 21

you're asking for.  I mean, I think you're asking for 22
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data later on, right?  If you read our papers, they 
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ask for data. 2

DR. WEINSTEIN:  I'd like to see -- I agree.  3

I'd love to see the data on everything.  But you can't 4

just limit it to new technology. 5

DR. CHITWOOD:  So you're asking for a 6

registry on every mitral valve operations that are 7

done in the country?  I mean, that's what you'd have 8

to do.  You'd have to compare it to an open sternotomy 9

and a minimally invasive and a robotic case.  Well, 10

one thing about it, the STS, Society of Thoracic 11

Surgeons, we have a database which basically goes back 12

almost 20 years.  So we can at least adjudicate our 13

results based on the STS database.   14

Now, in our institution, our outcomes group 15

and our quality assurance group, you know, if you were 16

a standard deviation in mortality with a robotic 17

operation versus a sternotomy operation, you'd go out 18

of business.  And I think the one thing that we need 19

to evaluate as societies, and I have written the 20

guidelines, which I hope they will -- they're bubbling 21

up through the STS committees now, that basically we 22
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have to be sure that the right people are doing the 
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operations.  In other words, the individuals -- you 2

know, the average number of mitral valves done in the 3

United States per surgeon is five.  That's all mitral 4

valve operations.  And the breakeven point for mitral 5

valve repair is about 40 cases.  That's through a 6

sternotomy.   7

So basically, we have to be absolutely sure 8

that the individuals that are using these devices are 9

well-trained, have volume and are accomplished and can 10

do conventional -- in our institutions, and can do 11

conventional operations.  But I think you could 12

compare it to your national databases.  And what we're 13

doing now with the TAVI stuff, the transcutaneous 14

aortic valve work, the ACC, American College of 15

Cardiology, and STS are working together with the 16

registry, not necessarily -- and the government is 17

basically, you know believing this stuff.  And so, our 18

professional societies are doing a great job, I think, 19

or are beginning to do a great job in forming these 20

registries, of which our government allies are 21

basically -- are accepting the data. 22
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DR. CURET:  And I'd just like to say that 
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there's actually quite a bit of data out there on the 2

da Vinci Surgical System in multiple procedures and 3

specialties, thousands of articles on there.  And the 4

vast majority of those articles show that the 5

complication rate with the da Vinci is the same or 6

better than the open or laparoscopic technique.  And 7

so, to assume that there's a higher incidence of 8

safety-related issues or complications is not 9

supported by the data that are out there now. 10

DR. CHITWOOD:  You know, I've reviewed tons 11

and tons of lawsuits.  I'm sort of the Johnny Cochran 12

for robotics stuff.  And basically, and always when I 13

give talks, not in one circumstance have I seen that 14

it's the robot that caused the problem.  One lawsuit, 15

it was interesting to me, was basically an internal 16

mammary artery takedown of the chest wall.   17

Now, they took the internal mammary down off 18

the chest wall, put the robot over in the corner.  19

Could have put it in another room.  Made a small 20

incision and were doing an anastomosis between the 21

internal mammary artery and the left anterior 22
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descending coronary artery by hand.  The patient 
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arrested.  They had a problem.  The patient had a 2

hypoxic brain thing because they didn't get him on the 3

pump fast enough.   4

But the point was that was, quote, "a da 5

Vinci suit".  It had nothing to do with it.  It's 6

almost like if the machine is in the hospital.  Most 7

all -- well, all of these have been either related to 8

surgeon inexperience, not enough training or violating 9

basic surgical principles.  When you're doing an 10

operation, if it's not going well, you convert to a 11

conventional operation.  So you know, I think that a 12

lot of this information about, you know, that comes 13

out in The Wall Street Journal and other places, these 14

devices are causing the problems.  It's like a pair of 15

Metzenbaum scissors.  You can cut a ureter with that. 16

DR. ASHAR:  Do you have a question? 17

DR. NAGEL:  So I think that this outcome 18

issue is getting back and forth between the variable 19

factors in outcomes being the quality of the user and 20

many other factors in terms of experience of the 21

facility.  But getting back to Dr. Sedrakyan's issue, 22
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there was a follow-up to that question, Dr. Weinstein.  
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It was you had mentioned that you looked favorably 2

upon the FDA's decision to limit indications for TORS 3

to T1 and T2.   4

Yet you were I thought just sort of going 5

back and forth.  Well, it's a scalpel, it's a scalpel.  6

What's the difference?  And the question is if we've 7

cleared these devices, should then hospitals or 8

societies be commenting on using them for T4 lesions?  9

Why not?  It's a scalpel.  It's a tool. 10

DR. WEINSTEIN:  What I said was that it's a 11

tool that's very sophisticated that has a lot of 12

safety features built in that I believe for transoral 13

work allows for safety above and beyond what can be 14

done with other techniques such as a scalpel.  But the 15

point is, is that what I said about being happy that 16

the FDA cleared T1 and T2s is that when you have new 17

technology and when you have new resident graduates 18

and fellow graduates, they're all novices.  And so, if 19

T3 and T4 is cleared, then you're asking novices or 20

you're encouraging novices to tackle the biggest 21

cancers that are more challenging.  Those would be 22
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challenging whether you did them by open technique, by 
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transoral laser microsurgery or by a Bovie with a 2

headlight.   3

And so, I like the idea that we cleared it 4

for T1 and T2.  And in terms of off-label use, if a 5

surgeon wants to do off-label surgery, they have the 6

right to do is, is my understanding and they just have 7

to explain to the patient that it's off-label use of 8

the technology.  But I don’t think it's a good idea to 9

encourage novices to start out with the most complex 10

procedures. 11

DR. PORTENIER:  You know, I know nothing 12

about TORS.  So I'm not going to comment on TORS-13

specific.  But I would imagine when the FDA came out 14

with those indications, that they limited to that for 15

some of the similar reasons.  There must have been a 16

thought that there was a learning curve going on 17

amongst the surgeons performing these and that jumping 18

to a T4 didn't necessarily make sense.   19

The question in my mind, is it better for 20

the FDA to make that limitation, who then you have to 21

go through a lot of really big hurdles potentially to 22
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overcome that and get a new indication, or is it a 
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partnership with the FDA with the society to make a 2

decision of where we as a society and the FDA combo 3

are going to decide where we come down on this so that 4

our surgical comfort zone catches up to where we need 5

to be and when we get to the point that we think it's 6

reasonable, we can tackle T4. 7

DR. WEINSTEIN:  Yeah.  And in terms of let's 8

say transoral laser microsurgery, there was a higher 9

percentage of patients being operated on with 10

transoral laser microsurgery.  But as an expert who's 11

teaching this, and I've taught over 350 surgeons since 12

FDA clearance at the University of Pennsylvania, 13

postgraduate trainees to do TORS, what I explain to 14

them is it's an unblocked surgical approach and it's 15

standardized procedures.  And if the tumor fits within 16

the confine of the approach, that's appropriate.  And 17

but only for T1 and T2 is FDA cleared.  But very few 18

T3s and T4s fit within the confines of the standard 19

operations that we're teaching.   20

So it's not a very common indication because 21

we want excellent functional outcomes that are 22
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reproducible and excellent oncologic results.  And 
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that's really -- it turns out that's really achievable 2

with T2 and T1 cancers and very good for novices that 3

are beginning on very small tumors. 4

DR. CHITWOOD:  But I really don’t- - you 5

know, I may not understand for the TORS.  I don’t know 6

much about that.  But I sure don’t want regulation not 7

say, okay, you can just do the little valves, the 8

little valve problems and not the big valve problems 9

because then those of us who do get referred all the 10

real misery stuff, you know, then you've got to say 11

we're using it off-label.  And then, it's off-label.  12

Now you've got a medical legal problem.  I mean, you 13

know, it just doesn't make sense to us in 14

cardiothoracic surgery.  You know, you've got a little 15

tumor in the chest.  And so now somebody who can 16

really do it does a big tumor and it's off-label. 17

DR. WEINSTEIN:  So I think that that says 18

there's a difference between a transoral surgery and 19

cardiothoracic surgery. 20

DR. CHITWOOD:  A little bit. 21

DR. WEINSTEIN:  Yeah, and that's okay. 22



Capital Reporting Company 
Robotically-Assisted Surgical Devices (RASD) July 27, 2015 
 

 

381 

DR. CHITWOOD:  No pump.  No pump. 
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DR. WEINSTEIN:  I mean, come on, it works up 2

here.  It's down there, you know? 3

DR. PORTENIER:  But I don’t say it says it's 4

a difference at all.  I just say it's the wrong person 5

who limited it.  It should be the society that limited 6

it.  It shouldn't be the FDA.  It should be the 7

society.  The society should regulate itself in that 8

regard, not the FDA. 9

DR. CHITWOOD:  Well, I think the training 10

has got to do that.  I mean, I think, you know, the 11

societies should be involved in the training, which 12

should say what you should be doing at what level of 13

expertise that you have. 14

DR. WEINSTEIN:  Here's reality.  Reality is 15

that for transoral robotic surgery, the patients who 16

are candidates for transoral robotic surgery is 17

primarily T2 -- T1 and T2 cancers to achieve excellent 18

functional oncologic outcomes.  So it's a moot point.  19

But from my perspective, I was still -- I was happy 20

and still am that we have T1 and T2 indications 21

because very new trainee, whether they're postgraduate 22
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or coming out of resident, are novices.  And it's best 
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for them to do the smaller and medium-sized tumors. 2

DR. NAGEL:  So we can see how tomorrow's 3

going to be a very interesting discussion and what is 4

the role of training in mitigating risk and using 5

these devices. 6

DR. ASHAR:  So yeah.  I have one question 7

here.  But I just wanted to, you know, address some of 8

the comments here.  I mean, you know, FDA has no 9

interest in small valves or little, big valves or 10

whatever.  I mean, we call it as we see it, right?  11

And so, the question is are we doing it right.  And 12

that's why we convened here today.  And so, this is 13

the question that we received.  It says, in light of 14

the discussion today, is FDA likely to issue guidance 15

or revisions to existing guidance regarding 16

manufacturer-sponsored training.   17

Now, quite frankly, we hadn't had that as a 18

consideration.  I think we only assembled today 19

because we wanted to educate ourselves and I think a 20

whole lot of education has gone on in preparation 21

among all of us here about general claims and specific 22
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claims because perhaps we've never thought of that 
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before.  I think we were hoping for collaboration.  2

And I think there is a lot of opportunities to get 3

that accomplished.   4

And we wanted to build a scientific paradigm 5

that made sense to encourage innovation in this space 6

that makes sense, that's nimble, that's smart, that's 7

responsive, that allows new technologies to enter this 8

space and allows existing technologies to further 9

iterate and advance.  So we hadn't thought about 10

revising guidance associated with manufacturer-11

sponsored training.  But that's another potential 12

opportunity. 13

So do we have any more questions from the 14

audience or from folks online?  How about any more 15

comments from the panel?  Okay.  Well, I think with 16

that, we may go ahead and dismiss early.  I think Josh 17

Nipper had some closing comments and then we will end 18

this panel. 19

ADJOURN 20

MR. NIPPER:  Good afternoon, everyone.  I'll 21

keep this extremely brief.  The main thing I want to 22
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say is thank you very, very much to all of our 
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distinguished speakers, distinguished panel members.  2

You know, I think the preparation that everyone has 3

shown today was remarkable.  I'll echo a comment Dr. 4

Nagel said earlier that, you know, some of the 5

questions that we had planned on asking, we didn't 6

have to ask because they came up in the talks.  And I 7

think every speaker was very -- did a very phenomenal 8

job at addressing those questions and concerns that we 9

had.  I'd also like to thank Dr. Chitwood's incredibly 10

understanding wife for letting him come today.  I 11

don’t know that my wife would have let me come on my 12

anniversary and she works here, so -- 13

DR. CHITWOOD:  [Off mic.] 14

MR. NIPPER:  Perfect, perfect.  I want to 15

remind everybody that we do have a second day 16

tomorrow.  As Dr. Nagel said, we have some discussions 17

planned on both training and FDA's role versus the 18

societies' role in developing training programs for 19

these complicated devices.  We also have a section on 20

developing collaboration between external stakeholders 21

and getting some of that post-market data so that we 22
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can leverage that information and try to, you know, 
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reduce the burden on some of these innovative devices 2

that are coming through.  So again, you know, I would 3

just like to say, you know, very, very much appreciate 4

everyone's preparation and everyone's attention today.  5

And we look forward to a productive session tomorrow.  6

Thank you. 7

[Applause.] 8

9

10

11

12

13

(WHEREUPON, the meeting concluded at 4:48 14

p.m.) 15

16

17

18

19

20

21

22
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